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PREFACE 


Advantage  has  been  taken  of  the  opportunity  afforded  by  the 
issue  of  a  new  edition  to  make  such  alterations,  emendations 
and  additions  as  the  use  of  this  book  as  a  dissection-manual 
has  shown  to  be  desirable.  The  whole  text  has  been  revised, 
certain  parts  have  been  rewritten,  and  new  matter  has  been 
added.  Many  of  the  illustrations  that  appeared  in  former 
editions  have  been  replaced  by  new  figures,  and  a  number  of 
new  illustrations  have  been  added. 

Thanks  are  due,  and  are  now  gratefully  tendered  to  my 
colleagues  Major  T.  Grahame  and  Mr  J.  A.  Taylor  for  valuable 
suggestions  and  ungrudging  help,  and  to  Mr  C.  E.  Pierce  for  the 
patience  and  care  given  to  the  preparation  of  the  drawings  for  the 
new  illustrations. 

O.  C.  B. 

October  1935. 
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TOPOGRAPHICAL  ANATOMY  OF 

THE  DOG 


The  dissection  of  the  dog  is  best  begun  with  the  animal  lying 
on  its  back.  If  the  subject  is  a  female,  the  mammary  glands 
should  be  examined  as  far  as  possible  before  any  dissection  is 
carried  out. 

The  Mammary  Glands  ( Mamma ). — The  mammary  glands  of 
the  dog  are  eight  to  ten  in  number,  arranged  in  a  double  row — 
often  asymmetrical — along  the  ventral  aspect  of  the  thorax  and 
abdomen.  When  ten  glands  are  present,  they  can  generally  be 
designated  as  four  thoracic,  four  abdominal,  and  two  pubic. 

Though  nipples  are  present  in  both  sexes,  mammary  glands, 
as  such,  are  seldom  demonstrable  in  the  male.  Even  in  the 
female,  except  during  the  period  of  lactation,  the  mammae  do  not 
generally  form  very  distinct  projections. 

Each  nipple  (papilla  mammae)  is  conical  in  form,  covered 
with  hairless  skin,  and  pierced  at  its  apex  by  numerous  (eight 
to  twelve)  openings.  Each  small  orifice  leads  to  a  milk  canal 
(ductus  lactiferus),  which  traverses  the  length  of  the  teat  from 
a  milk  sinus  (sinus  lactiferus)  at  its  base. 

Dissection. — Make  a  longitudinal  incision  along  the  mid-ventral  line  from 
the  middle  of  the  neck  to  near  the  external  genital  parts,  and  a  transverse 
incision  from  the  medial  aspect  of  one  elbow  to  a  corresponding  point  on  the 
opposite  limb.  Two  short  and  two  long  flaps  of  skin  should  now  be  reflected. 
In  doing  this,  be  careful  to  avoid  removal  of  the  mammary  glands.  On  arriving 
at  the  base  of  the  nipple,  make  a  circular  cut  through  the  skin  so  as  to  leave 
the  teat  uninjured  and  attached  to  its  gland.  In  turning  outwards  the  flaps  in 
the  neck,  avoid  removal  of  the  cutaneous  muscle,  which  here  forms  a  thin  layer 
of  transverse  fibres. 

If  the  mammary  glands  are  not  active  the  gland-tissue  will  be 
scanty  and  form  merely  a  thin  layer  under  the  skin.  Generally 
the  thoracic  glands  are  separate  from  each  other,  while  those 
over  the  abdomen  appear  to  be  confluent.  The  character  of 
the  glands  is  much  more  obvious  during  lactation,  when  they 
form  a  continuous,  lobulated  sheet  stretching  from  the  cranial 
border  of  the  pectoral  muscles  to  the  neighbourhood  of  the 
external  genital  parts. 

Dissection. — Remove  the  thoracic  mammary  glands  and  define  the  pectoral 
muscles.  Then  proceed  with  the  dissection  as  in  the  male. 
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Dissection  of  the  Male. — If  the  subject  is  a  male,  make  an  incision  along 
the  mid-ventral  line  from  the  middle  of  the  neck  to  the  prepuce.  Then  make 
a  transverse  incision  from  the  medial  aspect  of  one  elbow  to  a  similar  point  on 
the  opposite  limb.  Turn  back  four  flaps  of  skin.  In  doing  so,  an  extensive  but 
thin  subcutaneous  muscular  sheet — m.  cutaneus — will  be  exposed  in  the  neck, 
where  its  fibres  are  transverse,  and  over  the  abdomen,  where  they  are  oblique. 

Define  the  pectoral  muscles. 

In  clearing  the  fascia  from  the  pectoral  muscles  note  small  vessels  and 
nerves  (about  six),  which  appear  close  to  the  mid-ventral  line  and  proceed 
laterally  over  the  surface  of  the  muscles.  The  vessels  are  the  perforating 
branches  of  the  internal  thoracic  artery.  In  the  xiphoid  region  an  artery  and 
vein  (branches  of  the  cranial  epigastric  vessels)  appear  from  under  the  border 
of  the  deep  pectoral  muscle,  and  run  obliquely  in  a  caudo-lateral  direction  to 
supply  the  mammary  region.  These  are  larger  in  the  female. 

M.  pectoralis  superficialis. — In  the  main  the  fibres  of  the 
superficial  pectoral  muscle  run  transversely  to  the  long  axis  of 
the  body.  The  origin  of  the  muscle  is  from  the  first  two 
segments  of  the  sternum  and  from  the  septum  between  it  and 
its  fellow  muscle,  and  its  insertion — hidden  as  yet  by  the  brachio¬ 
cephalic  muscle — is  to  the  line  on  the  humerus  running  distalwards 
from  the  tuberculum  majus. 

Crossing  the  superficial  pectoral  muscle  close  to  its  insertion, 
and  lying  in  a  narrow  space  bounded  by  this  and  the  brachio¬ 
cephalic  muscle,  are  two  vessels  :  namely,  a  communicating 
branch  from  the  cephalic  vein  to  the  external  jugular  vein,  and 
the  deltoid  ramus  of  the  thoraco-acromial  artery. 

Dissection. — Reflect  the  superficial  pectoral  muscle  by  cutting  across  it 
close  to  its  origin,  and  notice  in  doing  so  that  the  muscle  increases  in  thickness 
towards  its  cranial  border.  Clean  the  surface  of  the  deep  pectoral  muscle  and 
dissect  the  various  structures  lying  in  a  triangular  space  at  the  root  of  the 
neck.  In  reflecting  the  superficial  muscle  observe  its  nerve  of  supply  (from  the 
brachial  plexus)  bending  round  the  cranial  border  of  the  deep  pectoral  muscle, 
accompanied  by  the  pectoral  ramus  of  the  thoraco-acromial  artery  and  its 
satellite  vein. 

M.  pectoralis  profundus. — The  deep  pectoral  muscle  is  much 
more  extensive  than  the  superficial  member  of  the  same  group. 
Consequently,  a  considerable  extent  of  it  is  visible  before  the 
superficial  muscle  is  reflected.  Its  fibres  are  disposed  with  a 
varying  degree  of  obliquity.  The  most  caudal  fibres  are  the  most 
oblique.  The  caudal  border  of  the  muscle  is  rendered  somewhat 
indefinite  from  the  presence  of  a  narrow  band  sometimes  isolated, 
and  always  separable,  from  the  rest. 

The  origin  of  the  muscle  is  from  the  sternum  from  the  level  of 
the  second  costal  cartilage  to  the  xiphoid  process.  Its  insertion 
is  into  the  lesser  (medial)  tubercle  (tuberculum  minus)  of  the 
humerus,  and,  by  means  of  a  thin  tendon  that  crosses  the  origin 
of  the  biceps,  to  the  greater  (lateral)  tubercle  (tuberculum  majus) 
also.  The  most  caudal  fibres  of  the  muscle  are  connected  with 
the  cutaneous  muscle  of  the  abdomen. 
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At  the  root  of  the  neck  is  a  triangular  space  of  some  moment 
on  account  of  the  structures  contained  therein.  The  lateral  limit 
of  the  space  is  formed  by  the  brachio-cephalic  muscle.  Medially 
the  sterno-cephalic  muscle  forms  its  boundary  ;  while  its  base — 
caudal  in  position — lies  at  the  edge  of  the  pectoral  muscles. 

Within  the  space  will  be  found  the  external  jugular  vein,  a 
branch  of  the  cephalic  vein,  the  omo-cervical  arterial  and  venous 
trunks,  and  the  nerves  to  the  superficial  pectoral  and  brachio¬ 
cephalic  muscles.  In  the  depths  of  the  triangle  is  part  of  the 
brachial  plexus  of  nerves. 

All  these  structures  will  be  more  fully  exposed  during  the 
dissection  of  the  axillary  space. 

Dissection. — Reflect  the  deep  pectoral  muscle  by  cutting  through  it  a 
short  distance  from  its  origin.  This  exposes  the  axillary  space,  the  structures 
in  which  should  be  cleaned  with  great  care.  In  reflecting  the  muscle,  a 
lymph-gland  (the  axillary)  will  be  found  lying  over  the  distal  part  of  the 
teres  major  and  between  this  and  the  pectoral  muscle.  Branches  from  the 
brachial  plexus  of  nerves  should  also  be  noted  bending  round  the  axillary 
vessels  to  sink  into  and  supply  the  deep  pectoral  muscle. 

Axilla. — The  axilla  is  bounded  laterally  by  the  scapula  and 
the  subscapular  muscle,  and  medially  by  the  chest-wall  and  the 
muscles  clothing  it.  In  the  natural  condition  the  space  can 
scarcely  be  said  to  exist  except  as  a  narrow  chink  filled  by  areolar 
and  fatty  tissue  ;  but  on  dissection  its  medial  and  lateral  walls 
are  separated  from  each  other  and  a  definite  space  is  produced. 
Dorsally  the  two  walls  meet  at  a  very  acute  angle  ;  ventrally, 
however,  they  diverge  slightly,  and  the  floor  of  the  space  is  defined 
by  the  pectoral  muscles.  Cranially  the  axilla  communicates  with 
the  neck  ;  whereas  caudally  it  is  closed  in  by  the  latissimus  dorsi 
and  cutaneous  muscles.  The  principal  contents  of  the  space  are 
the  axillary  vessels  and  the  brachial  plexus  of  nerves. 

V.  et  a.  axillaris. — The  axillary  vessels  are  among  the 
structures  first  exposed  on  reflecting  the  deep  pectoral  muscle. 
The  vein  drains  the  blood  from  the  limb,  and  joins  the  external 
jugular  vein  at  the  entrance  to  the  chest,  thus  constituting  one  of 
the  roots  of  the  innominate  vein.  Its  chief  collateral  tributaries  are 
the  external  thoracic,  subscapular  and  omo-cervical  veins,  and  small 
vessels  from  the  pectoral  muscles.  Occasionally  the  omo-cervical 
venous  trunk  joins  the  jugular  direct.  Of  the  tributaries  the 
subscapular  vein  is  by  far  the  largest,  its  volume  depending  mainly 
upon  the  circumstance  that  it  receives  the  cephalic  vein. 

The  axillary  artery  is  a  continuation  of  the  subclavian  artery. 
Commencing  on  a  level  with  the  first  rib,  it  runs  down  the  limb 
as  far  as  the  tendon  of  insertion  of  the  teres  major  muscle.  Most 
of  its  branches  will  be  examined  in  connection  with  the  scapular 
and  arm  regions,  but  two  should  now  be  noted  as  supplying  the 
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pectoral  muscles  and  their  neighbourhood.  These  are  the  thoraco¬ 
acromial  and  external  thoracic  arteries. 

A.  thoracoacromialis. — The  thoraco-acromial  artery  soon 
divides  into  two  branches,  a  ramus  deltoideus  and  a  ramus 
pectoralis.  Both  of  these  have  been  already  noted  in  connection 
with  the  dissection  of  the  pectoral  muscles.  Very  often  the 
deltoid  ramus  arises  from  the  omo-cervical  trunk. 

A.  thoracica  externa. — The  external  thoracic  artery  arises 
some  little  distance  from  the  border  of  the  first  rib,  supplies  the 
pectoral  muscles,  and  runs  along  the  deep  face  of  the  deep  pectoral 
muscle  to  end  in  the  cutaneous  muscle  over  the  abdomen. 

Truncus  omocervicalis. — The  omo-cervical  trunk  is  a  branch 
of  the  subclavian  artery.  Arising  within  the  first  rib,  it  passes 
medial  to  the  axillary  artery  and  the  brachial  plexus  to  divide 
before  long  into  the  ascending  cervical  and  transverse  scapular 
arteries . 

The  ascending  cervical  artery  (a.  cervicalis  ascendens)  runs  for 
a  distance  on  the  medial  surface  of  the  brachio-cephalic  muscle, 
and  finally  enters  the  substance  of  this  muscle. 

The  transverse  scapular  artery  (a.  transversa  scapulae)  passes 
towards  the  cranial  border  of  the  subscapular  muscle  and  divides 
into  several  branches,  the  main  one  of  which  accompanies  the 
suprascapular  nerve. 

N.  phrenicus. — The  phrenic  nerve  will  be  found  between  the 
axillary  vein  and  artery  dorsal  to  the  omo-cervical  arterial  trunk. 
It  arises  by  three  roots  from  the  ventral  divisions  of  the  fifth, 
sixth,  and  seventh  cervical  nerves,  and  leaves  the  present  dissection 
by  entering  the  thorax.  Later,  it  will  be  traced  to  the  diaphragm 
to  which  it  carries  motor  (possibly  also  sensory)  impulses. 

Dissection. — Cut  across  the  axillary  vessels,  close  to  the  first  rib.  This 
allows  of  a  more  complete  inspection  of  the  brachial  plexus. 

Plexus  brachialis. — The  brachial  plexus  is  a  complex  arrange¬ 
ment  of  nerves  formed  by  branches  from  the  last  three  cervical 
and  the  first  two  thoracic  nerves.  It  is  placed  between  the 
axillary  vessels  and  scalenus  muscle. 

Its  branches  are  :  Nerve  to  the  brachio-cephalic  muscle ,  n. 
suprascapularis ,  n.  sub  scapular  is,  n.  musculo  cut aneus ,  n.  axillaris , 
n.  radialis ,  n.  medianus ,  n.  ulnaris ,  n.  thoracodorsalis ,  nn. 
pectorales ,  and  n.  thoracalis  longus. 

Most  of  these  will  be  examined  in  the  dissection  of  the  limb  ; 
but  the  following  points  should  be  noted  at  the  present  moment. 
The  pectoral  nerves  (nn.  pectorales)  are  mainly  distributed  to  the 
pectoral  muscles,  but  one  of  them  supplies  the  skin  and  cutaneous 
muscle  on  the  side  of  the  chest  and  abdomen.  The  thoraco-dorsal 
nerve  (n.  thoracodorsalis)  supplies  the  latissimus  dorsi  muscle. 
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N.  thoracodorsalis 


To  m.  pectoralis 
profundus 


To  m.  pectoralis  superficial is 


N.  musculocutaneus 


To  m.  brachiocephalicus 


N.  suprascapularis 


N.  axillaris 


N.  subscapularis 


N.  radialis 


Nn.  medianus  et  ulnaris 


Fig.  i. — Diagram  of  the  brachial  plexus. 


6 


ANATOMY  OF  THE  DOG 


If  the  subject  is  a  male  the  external  genital  organs  should  next 
be  dissected. 

External  Genital  Parts  ( Partes  genitales  externa). — The  male 
external  genital  parts  consist  of  the  scrotum,  the  penis,  and  the 
prepuce. 

The  scrotum  is  a  membranous  bag  with  a  double  cavity  in 
which  the  testes  are  lodged.  It  lies  between  the  thighs,  and 
forms  a  rounded  prominence  crossed  in  a  cranio-caudal  direction 
(usually  obliquely)  by  a  shallow  groove  in  which  a  faint  line, 
the  raphe  scroti ,  may  be  detected.  The  skin  of  the  scrotum  is  thin 
and  provided  with  comparatively  few  hairs. 

Dissection. — Make  an  incision  through  the  skin  along  the  raphe  of  the 
scrotum,  and  expose  the  underlying  tissues. 

The  wall  of  the  scrotum  can  be  resolved  into  three  or  four 
layers.  Of  these  the  most  superficial  consists  of  skin.  Under 
this  is  a  sheet  of  fibrous  and  muscular  tissue  known  as  the  tunica 
dartos ,  which,  with  its  fellow  of  the  other  side,  forms  the  median 
septum  between  the  two  scrotal  cavities — the  septum  scroti. 

Removal  of  the  dartos  exposes  a  very  ill-defined  scrotal  fascia , 
covering  the  innermost  layer  of  the  scrotal  wall,  the  tunica  vaginalis. 

The  tunica  vaginalis  consists  of  a  fibrous  lamina  lined  with 
a  serous  membrane.  The  fibrous  layer  of  the  tunic  is  continuous 
with  the  fascia  covering  the  deep  face  of  the  transverse  abdominal 
muscle,  and  is  in  the  form  of  an  elongated  pear-shaped  sac  the 
narrow  tubular  neck  of  which  is  connected  with  the  superficial  end 
of  the  inguinal  canal.  Along  the  dorsal  face  of  the  narrower  part 
of  the  sac  there  is  a  muscular  slip,  the  external  cremaster  muscle 
(m.  cremaster  externus),  associated  with  the  internal  oblique 
muscle  of  the  abdominal  wall,  on  the  one  hand,  and  terminating, 
on  the  other  hand,  in  an  aponeurosis  that  fuses  with  the  fibrous 
layer  of  the  vaginal  tunic. 

The  thin  serous  lining  of  the  vaginal  tunic  is  continuous, 
through  the  inguinal  canal,  with  the  peritoneum.  Like  other 
serous  membranes  it  is  composed  of  a  parietal  and  a  visceral 
part,  between  which  is  the  potential  vaginal  cavity  (cavum 
vaginale),  connected  with  the  peritoneal  cavity  through  the 
narrow  vaginal  ring  (annulus  vaginalis).  The  parietal  portion 
of  the  serous  layer  of  the  tunic  lines  and  is  intimately  adherent 
to  the  fibrous  layer,  and  thus  forms  a  smooth,  moist,  and  glistening 
lining  to  the  scrotum.  The  visceral  part  will  be  described  after 
an  examination  of  the  testis  and  its  surroundings  has  been  made. 

Dissection. — Gut  through  the  tunica  vaginalis  with  a  pair  of  scissors,  and 
examine  the  interior  and  contents  of  the  scrotum. 

Testis  and  Epididymis. — The  testes  are  two  oval  organs 
slightly  flattened  laterally  (especially  on  the  medial  surface),  each 
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lodged  in  its  own  compartment  of  the  scrotum.  The  long  axis 
of  each  testis  is  oblique,  and  runs  upwards  and  backwards.  The 
two  surfaces,  medial  and  lateral,  are  smooth  and  convex,  as  is  also 
the  ventral  border.  The  dorsal  border  and  the  two  extremities 
are  connected  with  the  epididymis  and  the  spermatic  cord. 

The  epididymis  of  the  dog  is  relatively  large.  It  consists  of  an 
elongated,  laterally  compressed  mass  formed  by  the  tortuous 
windings  of  a  long  tube  held  together  by  dense  connective  tissue 
and  covered  by  the  tunica  vaginalis.  The  body  (corpus  epididy- 
midis),  or  main  part  of  the  structure,  lies  dorsal  to  the  testis. 
The  cranial  and  caudal  ends,  known  respectively  as  the  head 
(caput  epididymidis)  and  the  tail  (cauda  epididymidis),  are 
adherent  to  the  extremities  of  the  testis.  The  cauda  is  also  firmly 
bound  to  the  wall  of  the  scrotum.  From  the  cauda  the  ductus 
deferens  takes  origin.  The  duct,  at  first  somewhat  convoluted  but 
afterwards  straighter,  runs  cranialwards  to  pass  into  the  inguinal 
canal. 

The  Spermatic  Cord  ( 'Funiculus  spermaticus ). — The  spermatic 
cord  consists  of  the  ductus  deferens  and  certain  blood-vessels, 
nerves,  and  lymphatics.  The  vein  within  the  cord  is  richly  coiled 
and  forms  a  prominent  object  (the  pampiniform  plexus),  extending 
from  the  head  of  the  epididymis  into  the  inguinal  canal.  Partly 
buried  within  the  venous  mass  is  the  internal  spermatic  artery. 

The  visceral  part  of  the  tunica  vaginalis  may  now  be  followed. 
It  is  applied  closely  to  the  testis  and  epididymis,  and  dips  in 
between  these  two  organs  to  form  a  cavity,  the  sinus  epididymidis , 
the  entrance  to  which  is  lateral  in  position.  Continued  towards 
the  inguinal  canal,  the  tunic  encloses  the  spermatic  cord,  from 
which  and  from  the  epididymis  it  is  reflected  as  a  thin  membrane 
(containing  fine  nerve  filaments)  that  effects  continuity  between 
the  parietal  and  visceral  parts  of  the  tunic.  It  will  be  observed 
that  the  deferent  duct  is  enclosed  in  a  special  fold  of  the  tunic 
which  is  an  offset  from  the  covering  of  the  other  constituents  of 
the  spermatic  cord.  * 

The  Prepuce  ( Prceputium ). — The  prepuce  is  a  tubular  sheath 
of  integument  enclosing  the  glans  of  the  penis,  and,  in  the 
retracted  state  of  this  organ,  circumscribing  a  cavity  that  com¬ 
municates  with  the  surface  by  a  slit-like  orifice.  The  prepuce 
consists  of  two  layers  :  a  double  parietal  layer,  and  a  visceral  layer 
intimately  adherent  to  the  glans  penis.  The  superficial  sheet  of 
the  parietal  layer  is  composed  of  skin  differing  little  from  that  of 
the  neighbourhood.  This  should  be  reflected  by  making  a  longi- 
tundinal  incision  from  the  preputial  orifice  to  the  scrotum.  Care 
must  be  taken  to  preserve  the  preputial  muscle  (m.  praeputialis) 
that,  as  a  flattened  band,  springs  from  the  abdominal  aponeurosis 
in  the  xiphoid  region,  and  runs  immediately  under  the  skin  to 
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form  a  loop  of  decussating  fibres  about  the  orifice  of  the 
prepuce. 

If  the  deep  sheet  of  the  parietal  layer  be  now  slit  open  with 
a  pair  of  scissors,  its  resemblance  to  mucous  membrane  will  be 
manifest.  The  surface  looking  towards  the  penis  is  longitudinally 
folded  and  studded  with  irregular  rows  of  flattened,  rounded 
elevations  caused  by  masses  of  lymphoid  tissue.  The  membrane 
is  directly  continuous  with  the  visceral  layer  of  the  prepuce,  which 
extends  over  the  glans  penis  to  the  urethral  orifice  where  it  meets 
the  urethral  mucous  membrane. 

It  should  now  be  noted  that  the  prepuce  is  supplied  with  blood 
by  the  external  pudendal  artery. 

Dissection. — The  penis  should  now  be  freed  from  its  surroundings  as  far 
as  its  root.  In  cleaning  the  organ,  note  and  preserve  a  narrow,  pale  muscle, 
the  retractor  of  the  penis,  running  along  its  urethral  surface  from  the  anus  to 
the  vicinity  of  the  glans.  Preserve  also  the  dorsal  vessels  and  nerves  that  will 
be  found  on  the  opposite  surface. 

The  Penis. — The  penis  consists  of  a  middle  part  (the  body  or 
corpus  penis),  a  root  (radix  penis)  attached  to  the  arch  formed 
by  the  two  ischial  bones,  and  a  free  extremity  ( glans  penis)  of 
considerable  length. 

The  term  dorsum  penis  is  applied  to  that  aspect  of  the  organ 
which  is  in  contact  with  the  gracilis  muscles  and  the  abdominal 
wall  ;  whereas  the  opposite  aspect  is  called  the  urethral  surface 
(facies  urethralis). 

The  body  of  the  penis  lies  in  the  middle  line,  dorsal  to  the 
testes  and  crossed  laterally  and  very  obliquely  by  the  narrow 
portion  of  the  tunica  vaginalis  and  the  spermatic  cord  contained 
therein.  It  is  composed  of  three  bodies  running  parallel  to  each 
other. 

The  corpora  cavernosa  penis  1  are  two  rods  of  erectile  tissue 
surrounded  and  bound  together  by  a  dense  and  thick  fibrous 
envelope,  the  tunica  albuginea  \corporum  cavernosorum\,  and 
separated  from  each  other  by  a  fibrous  septum  ( septum  penis). 
In  the  ischial  region  the  two  corpora  diverge,  each  forming  a 
crus  penis ,  which  is  attached  to  the  border  of  the  ischium.  From 
about  the  middle  of  the  penis,  the  corpora  are  continued  onwards 
as  a  bone,  the  os  penis.  This  may  be  considered  as  formed  by  two 
narrow  plates  joined  dorsally  and  diverging  ventrally  to  enclose  a 
groove  in  which  the  urethra  lies.  The  caudal  end  of  the  bone  is 
truncated.  The  cranial  end  is  more  pointed,  and  to  it  is  appended 
a  curved  process  composed  of  fibrous  tissue  of  cartilage-like  density. 

The  third  erectile  body  of  the  penis  is  the  corpus  cavernosum 

1  These  are  sometimes  described  as  a  single  body  {corpus  cavernosum  penis ) 
divided  into  two  halves  by  the  septum  penis. 
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urethra ,  associated,  as  its  name  indicates,  with  the  urethra,  and 
lodged  in  a  groove  on  the  urethral  surface  of  the  penis. 


The  two  crura  penis,  forming  the  radix  penis ,  are  covered  by 
the  ischio-cavernous  muscles.  In  the  middle  line,  between  the 
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crura,  the  corpus  cavernosum  urethrae  forms  a  bi-lobed  expansion, 
the  bulbus  urethra,  also  covered  by  a  muscle,  the  m.  bulbo- 
cavernosus. 

The  glans  penis  of  the  dog  is  of  considerable  length.  Thinnest 
about  the  middle,  it  expands  at  each  end.  The  caudal  expansion, 
known  as  the  bulbus  glandis,  is  large  and  developed  on  the  dorsal 
side  of  the  os  penis.  From  it  the  dorsal  veins  of  the  penis  take 
origin. 

The  rest  of  the  glans  ( pars  longa  glandis)  forms  the  free 
extremity  of  the  penis  and  is  more  cylindrical  in  form  than  the 
bulbus  glandis.  Its  terminal  part  is  pointed  and  has  the  urethral 
orifice  at  its  apex. 

Superficially  the  bulbus  glandis  and  pars  longa  glandis  form 
a  continuous  unity,  but  dissection  reveals  a  definite  demarcation 
of,  and  structural  difference  in,  their  erectile  tissues. 

Bulbus  glandis 


Pars  longa  glandis 


Fig.  3. — Longitudinal  section  of  the  glans  penis. 


Running  along  the  urethral  surface  of  the  glans  is  a  feeble  fold 
of  the  visceral  prepuce  known  as  the  frcenulum  prceputii. 

Vv.  dorsales  penis. — The  two  dorsal  veins  of  the  penis  arise 
in  the  erectile  tissue  of  the  bulbus  glandis.  Running  along  the 
dorsum  of  the  penis  to  its  root,  they  bend  round  the  border  of  the 
ischia  and  form  the  main  roots  of  the  internal  pudendal  veins. 

Aa.  dorsales  penis. — The  dorsal  arteries  of  the  penis  lie  lateral 
to  the  veins  of  the  same  name.  Each  forms  the  largest  terminal 
branch  of  the  internal  pudendal  artery  of  its  own  side,  and,  leaving 
the  pelvis  by  curving  round  the  border  of  the  ischium,  can  be 
readily  followed  to  the  glans  penis. 

Nn.  dorsales  penis. — The  dorsal  nerves  of  the  penis,  branches 
of  the  pudendal,  accompany  the  dorsal  vessels,  each  nerve  lying 
lateral  to  the  artery  that  it  follows. 

Dissection. — Cut  through  the  roots  of  the  brachial  plexus  and  clean  up  the 
ventral  and  lateral  aspects  of  the  thorax  and  abdomen.  In  doing  this,  first 
define  the  extent  and  attachments  of  the  cutaneous  muscle  as  far  as  the  present 
dissection  permits.  Preserve  the  branches  of  the  intercostal  and  lumbar  vessels 
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and  nerves  that  appear  about  midway  between  the  mid-dorsal  and  mid-ventral 
lines  of  the  trunk.  Observe  that  the  branch  from  the  third  or  fourth  intercostal 
nerve  is  of  some  size  and  crosses  the  border  of  the  latissimus  dorsi  muscle  to 
reach  the  lateral  aspect  of  the  arm.  It  is  connected  with  a  pectoral  nerve  from 
the  brachial  plexus. 

In  removing  the  remains  of  the  prepuce  of  the  male,  or  the  mammae  of  the 
female,  take  care  not  to  destroy  the  external  pudendal  vessels  and  the  external 
spermatic  nerve,  which  may  be  found  embedded  in  an  accumulation  of  fat 
in  the  inguinal  region.  The  artery  and  vein  can  generally  be  traced  to  an 
anastomosis  with  branches  from  the  cranial  epigastric  vessels. 

A  group  of  lymph-glands  will  also  be  found  in  the  inguinal  region. 

Several  vessels  and  nerves  pierce  the  abdominal  wall.  Of  these  the  circum¬ 
flex  iliac  vessels  and  the  lateral  cutaneous  femoral  nerve  are  the  most  con¬ 
spicuous.  They  appear  close  to  the  angle  of  the  ilium  (tuber  coxae)  and  are 
distributed  in  the  cutaneous  muscle  of  the  abdomen  and  in  the  skin  over  the 
lateral  proximal  part  of  the  thigh.  A  little  cranial  to  the  point  of  appearance 
of  the  circumflex  iliac  vessels,  the  phrenico-abdominal  artery  pierces  the  oblique 
muscle  of  the  abdomen.  Branches  of  the  ilio-inguinal  and  ilio-hypogastric 
nerves  should  also  be  noted  and  preserved. 

A.  pudenda  externa. — The  external  pudendal  artery  is 
commonly  a  branch  of  the  deep  femoral,  but  it  may  arise  from 
a  common  trunk  (pudendo-epigastric)  from  which  springs  the 
caudal  epigastric  artery  as  well.  The  origin  of  the  vessel  cannot 
be  examined  at  present.  Crossing  the  spermatic  cord  medially, 
the  artery  runs  towards  the  umbilicus  and  supplies  the  inguinal 
lymph-glands,  the  prepuce,  and  the  surrounding  skin.  In  the 
female  it  is  larger  and  furnishes  blood  to  some  of  the  mammary 
glands  and  to  the  vulva. 

N.  spermaticus  externus. — The  external  spermatic  nerve  is 
derived  from  the  genito-femoral  nerve.  Appearing  through  the 
abdominal  wall  along  with  the  external  pudendal  vessels,  it 
crosses  the  spermatic  cord  and  is  expended  in  the  external  genital 
parts,  or  the  mammary  glands,  and  the  skin  of  the  inguinal 
region.  It  is  sometimes  connected  with  the  ilio-inguinal  nerve. 

M.  obliquus  externus  abdominis. — The  external  oblique  is 
the  most  superficial  muscle  of  the  abdominal  wall.  Its  origin  is 
by  digitations  from  the  ribs  from  the  fifth  or  sixth  to  the  last, 
and  from  the  lumbo-dorsal  fascia.  The  muscular  fibres  run  in 
a  caudo-ventral  direction  as  far  as  the  border  of  the  straight 
abdominal  muscle.  Here  they  give  place  to  an  aponeurosis  that 
is  attached  to  the  linea  alba.  An  important  part  of  the 
aponeurosis  stretches  from  the  lateral  angle  of  the  ilium  to  the 
pubis  near  its  symphysis.  This  constitutes  the  inguinal  ligament 
of  Poupart  (ligamentum  inguinale  [Pouparti]),  in  association  with 
which  is  the  superficial  opening  of  the  inguinal  canal.  Opposite 
this  opening  the  pectineus  muscle  takes  part  of  its  origin  from  the 
inguinal  ligament.  At  the  same  point  a  thin  reflection  of  the 
aponeurosis  to  take  part  in  the  formation  of  the  scrotum  should 
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be  noticed.  Medial  to  the  inguinal  canal,  i.e.  in  the  pubic  region, 
the  aponeurosis  is  thin  and  mixed  with  fibres  from  the  other 
abdominal  muscles. 

From  the  aponeurosis  of  the  oblique  muscle  a  thin,  ill-defined 
sheet  is  reflected  on  to  the  medial  aspect  of  the  thigh. 

M.  latissimus  dorsi. — As  its  name  indicates,  this  is  a  very 
broad  muscle  covering  the  dorso-lateral  part  of  the  thorax.  Its 
origin  is  from  the  lumbo-dorsal  fascia,  by  means  of  which  it  is 
attached  to  the  spinous  processes  of  the  last  seven  thoracic 
vertebrae,  and  by  fleshy  strips  from  the  last  two  or  three  ribs.  Its 
insertion  is  by  a  flattened  tendon  into  the  crista  tuberculi  minoris 
of  the  humerus.  The  whole  of  the  muscle  cannot  be  conveniently 
examined  at  the  present  stage  of  the  dissection. 

M.  transversus  costarum. — This  is  a  small,  thin,  irregularly 
triangular  muscle  placed  over  the  union  of  the  bony  and 
cartilaginous  segments  of  the  first  two  or  three  ribs.  Its  origin 
is  from  the  first  rib,  and  its  insertion,  by  means  of  a  thin  and  not 
very  sharply  defined  aponeurosis,  is  into  the  sternum  from  the 
third  to  the  fifth  or  sixth  costo-sternal  joint. 

Dissection.— Until  such  time  as  the  inguinal  canal  has  been  examined,  the 
abdominal  wall  should  be  dissected  on  one  side  only.  Reflect  the  external 
oblique  abdominal  muscle  after  making  two  incisions.  The  first  incision 
should  be  longitudinal  and  through  the  aponeurotic  tendon  of  the  muscle  a 
short  distance  from  the  fleshy  margin.  The  second  incision  must  be  transverse 
and  through  the  fleshy  part  of  the  muscle  about  midway  between  the  thigh 
and  the  last  rib.  Now  turn  the  aponeurosis  as  far  towrards  the  middle  line 
as  possible.  Note  that,  forming  the  medial  boundary  of  the  superficial 
opening  of  the  inguinal  canal,  there  is  a  stout  band  connected  with  the  origin 
of  the  pectineus  muscle.  This  is  formed  by  a  blending  of  the  aponeuroses 
of  the  two  oblique  and  the  transverse  abdominal  muscles.  Immediately 
cranial  to  this  the  external  oblique  aponeurosis  can  be  reflected  to  the  middle 
line  (linea  alba),  but  as  the  xiphoid  region  is  approached  the  reflection 
becomes  less  and  less  complete  owing  to  a  fusion  with  the  internal  oblique 
aponeurosis. 

M.  obliquus  internus  abdominis. — Many  of  the  fibres  of  the 
internal  oblique  muscle  of  the  abdomen  run  in  a  cranio-ventral 
direction,  but  towards  the  region  of  the  groin  they  become  more 
and  more  transverse.  The  margin  of  the  fleshy  part  of  the  muscle 
forms  a  sinuous  curve,  the  most  caudal  part  of  which  is  superficial 
to  the  rectus  muscle.  The  muscle  has  a  dorsal  attachment  to  the 
lumbo-dorsal  fascia,  the  inguinal  ligament,  and  the  last  two  ribs. 
Ventrally  it  is  continued  as  an  aponeurosis  in  which  two  layers 
can  be  demonstrated. 

The  superficial  layer  assists  the  aponeurosis  of  the  external 
oblique  muscle  in  the  formation  of  the  superficial  sheath  of  the 
rectus  muscle,  and  thus  reaches  the  linea  alba.  The  fibres  of  the 
two  aponeuroses  become  interwoven  medial  to  an  oblique  line 
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stretching  from  the  middle  line  of  the  body  near  the  pubis  to 
about  the  middle  of  the  breadth  of  the  rectus  muscle  at  the 
costal  arch. 

The  deep  layer  of  the  aponeurosis  is  incomplete  and  does  not 
exist  caudal  to  the  umbilicus.  As  will  be  seen  later,  it  blends 
with  the  aponeurosis  of  the  transverse  muscle  of  the  abdomen  to 
form  the  deep  sheath  of  the  rectus  muscle. 

Dissection. — Make  a  longitudinal  incision  through  the  superficial  sheath 
of  the  rectus  muscle  along  a  line  a  few  millimetres  within  the  lateral  edge  of 
the  muscle.  The  incision  should  be  made  with  care  as  the  sheath  is  not 
very  thick.  Turn  the  sheath  towards  the  middle  line,  and  in  doing  so  observe 
its  firm  attachment  to  the  tendinous  inscriptions  of  the  underlying  straight 
muscle.  Cut  across  the  fleshy  part  of  the  internal  oblique  muscle  in  the  same 
manner  as  was  done  with  the  external  oblique.  Reflect  the  transverse  muscle 
of  the  ribs. 

M.  rectus  abdominis. — The  fibres  of  the  straight  muscle  of  the 
abdomen  run  parallel  to  the  middle  line  of  the  body.  Usually 
six  tendinous  inscriptions  cross  the  muscle  in  an  irregularly 
oblique  manner.  Of  these  one  occurs  on  a  level  with  the 
umbilicus  ;  two  are  caudal,  and  three  are  cranial  to  this  point. 
As  has  already  been  seen,  the  superficial  sheath  of  the  muscle  is 
firmly  adherent  to  the  inscriptions. 

The  cranial  attachments  of  the  rectus  muscle  are  by  means 
of  a  thin  aponeurotic  tendon  (partly  covered  by  the  expanded 
insertion  of  the  m.  transversus  costarum)  from  the  cartilage  of 
the  first  rib,  and  from  the  sternal  end  of  the  cartilages  of  the 
ribs  from  the  second  to  the  seventh.  In  addition  fleshy  slips  leave 
the  sternal  ends  of  the  eighth  and  ninth  ribs. 

Caudally  the  muscle  is  attached  to  the  border  of  the  pubis. 

Dissection. — Reflect  the  straight  muscle  by  a  transverse  incision  about  the 
middle  of  its  length,  and  thus  expose  the  cranial  and  caudal  epigastric  vessels 
as  well  as  certain  intercostal  and  lumbar  nerves  and  vessels. 

A.  epigastrica  caudalis. — The  caudal  epigastric  artery  either 
arises  independently  from  the  deep  femoral  artery,  or  has  an 
origin  in  common  with  the  external  pudendal.  The  artery  lies 
on  the  deep  face  of  the  rectus  muscle  of  the  abdomen  and  runs 
in  a  cranial  direction.  It  is  accompanied  by  the  caudal  epigastric 
vein  (v.  epigastrica  caudalis). 

A.  et  v.  epigastrica  cranialis. — The  cranial  epigastric  vessels 
appear  between  the  xiphoid  process  of  the  sternum  and  the  ninth 
or  tenth  costal  cartilage.  They  follow  a  slightly  oblique  direction 
on  the  deep  surface  of  the  rectus  muscle  and  anastomoses  with 
the  caudal  epigastric  vessels  can  usually  be  determined. 

Nerves  of  the  Abdominal  Wall. — Lying  deep  to  the  internal 
oblique  and  rectus  muscles  on  the  one  hand,  and  superficial  to 
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the  transverse  muscle  on  the  other,  are  branches  of  the  last  five 
thoracic  and  the  first  three  lumbar  nerves. 

The  last  four  intercostal  nerves  are  derived  from  the  ventral 
primary  divisions  of  the  ninth,  tenth,  eleventh,  and  twelfth  thoracic 
nerves.  They  appear  from  beneath  the  costal  arch,  cross  the 
surface  of  the  transverse  muscle,  and  disappear  under  the  rectus. 
The  last  thoracic  nerve  is  similarly  disposed. 

The  cranial  and  caudal  ilio-hypogastric  and  ilio-inguinal 
nerves  arise  from  the  ventral  primary  divisions  of  the  first,  second 
and  third  lumbar  nerves  respectively.  Each  nerve  divides  into 
a  superficial  and  a  deep  branch  ;  the  former  piercing  the  two 
oblique  muscles  to  pass  ventralwards  on  the  surface  of  the  external 
oblique  about  midway  between  the  last  rib  and  the  ilium,  the 
latter  crossing  the  transverse  muscle  after  the  manner  of  the 
intercostal  nerves. 

M.  transversus  abdominis.  —  As  the  name  suggests,  the 
fibres  of  the  transverse  muscle  of  the  abdomen  run,  for  the  most 
part,  in  a  direction  at  right  angles  to  the  long  axis  of  the  body. 
Towards  the  inguinal  region,  however,  the  fibres  assume  a  caudo- 
ventral  obliquity.  For  the  greater  part  of  its  length  the  margin 
of  the  fleshy  part  of  the  muscle  fails  to  reach  the  edge  of  the 
rectus  muscle,  but  about  midway  between  the  umbilicus  and  the 
pubis  the  margin  of  the  transverse  overlaps  the  ventral  surface  of 
the  straight  muscle. 

The  fibres  of  the  transverse  muscle  arise  from  the  extremities 
of  the  transverse  processes  of  the  lumbar  vertebrae,  and  from  the 
medial  surface  of  the  last  four  or  five  ribs  and  their  cartilages. 

The  aponeurotic  tendon  that  succeeds  the  fleshy  part  of  the 
muscle,  and  by  which  it  finds  attachment  to  the  linea  alba,  is 
blended  with  the  deep  layer  of  the  internal  oblique  aponeurosis 
cranial  to  the  umbilicus.  Thus  it  shares  in  the  formation  of 
the  deep  sheath  of  the  rectus  muscle.  Caudal  to  the  umbilicus 
the  aponeurosis  becomes  thin,  and,  about  midway  between  the 
umbilicus  and  the  pubis,  suddenly  changes  from  the  deep  to  the 
superficial  surface  of  the  rectus. 

The  Sheath  of  the  Rectus  Muscle  ( Vagina  m.  recti  abdominis ). 
— The  constitution  of  the  sheath  of  the  straight  muscle  can  now 
be  fully  determined.  Its  superficial  or  ventral  layer  is  mainly 
formed  by  the  aponeuroses  of  the  external  and  internal  oblique 
muscles  ;  but,  in  the  inguinal  region,  to  these  is  added  the 
aponeurosis  of  the  transverse  muscle.  The  superficial  layer, 
therefore,  is  complete  and  of  considerable  strength.  The  deep 
or  dorsal  layer  of  the  sheath,  on  the  contrary,  is  incomplete. 
Where  the  straight  muscle  lies  over  the  costal  cartilages  no 
sheath  interposes.  From  the  region  of  the  xiphoid  process  to  a 
variable  distance  from  the  umbilicus  the  sheath  is  formed  by  the 
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aponeurosis  of  the  transverse  muscle  and  the  deeper  layer  of 
the  aponeurosis  of  the  internal  oblique  muscle.  Caudal  to  this 
the  transverse  aponeurosis  alone  forms  the  sheath  to  a  point 
about  midway  between  the  umbilicus  and  the  pubis  where,  the 
aponeurosis  passing  superficial  to  the  rectus,  the  deep  sheath 
becomes  deficient. 

Where  the  sheaths  of  the  two  recti  muscles  meet  in  the  middle 


M .  obliquus  intemus  abdominis 
M .  transversus  abdominis 


Falciform  ligamen 


B 


M .  obliquus  extemus 
abdominis 


M.  transversus  abdominis 

M.  obliquus  intemus  abdominis 

M.  obliquus  extemus  abdominis 


Y 

Linea  alba 


Fig.  4. — The  sheath  of  the  rectus  abdominis  muscle. 

A.  Cranial  to  the  umbilicus.  B.  Caudal  to  the  umbilicus.  C.  Near  the  pubis. 


line  a  strong  cord  is  formed.  This,  known  as  the  linea  alba , 
stretches  from  the  xiphoid  process  of  the  sternum  to  the  symphysis 
pubis.  Composed  of  interlacing  and  decussating  fibres  derived 
from  the  aponeurosis  of  the  oblique  and  transverse  muscles,  it  is 
broadest  in  the  xiphoid  region,  gradually  narrowing  towards  the 
pubis.  At  a  point  on  the  linea  alba,  generally  about  two-thirds 
of  the  distance  from  the  pubis  to  the  xiphoid,  is  a  scar,  the 
umbilicus ,  marking  the  point  of  attachment  of  the  umbilical  cord 
of  embryonic  life. 
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The  Inguinal  Canal  ( Canalis  inguinalis') . — The  inguinal  canal 
is  a  passage  through  the  abdominal  wall  in  which  lies  the  spermatic 
cord  of  the  male  or  the  round  ligament  of  the  female.  In  the 
male,  moreover,  the  testis  descends  into  the  scrotum  by  way  of 
the  canal.  The  canal  is  lined  by  a  tubular  connection  between 
the  peritoneum  of  the  abdomen  and  the  tunica  vaginalis  of  the 
scrotum.  In  direction  it  is  oblique  ;  its  superficial  extremity 
( annulus  inguinalis  subcutaneus')  being  caudal  and  medial  to  its 
deep  extremity  ( annulus  inguinalis  abdominalis). 

The  canal  should  be  examined  on  that  side  of  the  abdomen 
where  the  muscles  are  yet  intact.  Introduce  a  probe  or  glass  rod 
into  the  canal,  and  clean,  in  the  first  place,  the  subcutaneous  ring. 
This  is  an  oval  slit  in  the  aponeurotic  tendon  of  the  external 
oblique  muscle  of  the  abdomen,  its  lateral  boundary  being  formed 
by  the  stout  part  of  the  aponeurosis  connected  with  the  origin  of 
the  pectineus  muscle.  The  medial  boundary  of  the  ring  is  formed 
by  the  combined  aponeuroses  of  the  external  and  internal  oblique 
and  the  transverse  muscles. 

The  canal  itself  has  a  length  of  some  30  mm.  It  crosses  the 
lateral  border  of  the  rectus  muscle  obliquely,  and,  near  the 
subcutaneous  ring,  runs  along  the  grooved  surface  of  the  inguinal 
ligament  (Poupart’s  ligament).  The  canal  may  be  considered  to 
have  a  ventral  and  a  dorsal  wall.  The  ventral  (superficial)  wall 
throughout  the  whole  of  its  extent  is  formed  by  the  aponeurosis 
of  the  external  oblique,  and,  throughout  the  greater  part  of  its 
extent,  by  the  fleshy  part  of  the  internal  oblique  muscle  also. 
Close  to  the  abdominal  ring,  some  fibres  of  the  transverse  muscle 
may  assist  in  the  formation  of  this  wall,  but  more  commonly  the 
abdominal  ring  occurs  solely  in  the  fascia  of  this  muscle.  Close 
to  the  subcutaneous  ring,  the  dorsal  (deep)  wall  is  formed  for  a  very 
short  distance  by  the  combined  oblique  and  transverse  aponeuroses, 
but  for  the  greater  part  of  its  extent  it  is  constituted  by  the  fascia 
of  the  transverse  muscle  covered  internally  by  the  peritoneum. 

In  the  female,  the  inguinal  canal  contains  a  funnel-shaped 
cavity  continuous  with  that  of  the  peritoneum.  Outside  its  serous 
lining  there  is  a  considerable  accumulation  of  fat  in  the  canal. 

In  intimate  association  with  the  inguinal  canal  are  the 
external  pudendal  and  caudal  epigastric  vessels.  The  external 
pudendal  artery  and  vein  cross  the  medial  aspect  of  the  spermatic 
cord  at  the  subcutaneous  ring.  The  caudal  epigastric  vessels  also 
cross  the  canal  medially,  but  they  do  so  obliquely  and  at  a 
variable  point  in  its  length.  Running  for  a  distance  parallel  to 
the  inguinal  canal,  and  in  its  dorsal  wall,  is  the  external  spermatic 
nerve. 

Dissection. — Open  the  abdominal  cavity  by  making  an  incision  along  the 
whole  length  of  the  linea  alba,  and  a  transverse  incision  on  each  side  through 
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the  transverse  muscle  and  the  peritoneum.  This  having  been  done,  a  fold  of 
peritoneum  will  be  discovered  passing  along  the  linea  alba  to  the  urinary 
bladder.  In  this  fold  there  is  frequently  a  considerable  accumulation  of  fat. 


The  Cavity  of  the  Abdomen  ( Covum  abdominis). — The  bony 
boundaries  of  the  abdominal  cavity  are  incomplete.  Dorsally,  the 
lumbar  and  sacral  vertebrae  with  their  transverse  processes  are 
covered  by  the  thick  muscles  of  the  back.  At  the  thoracic  end  of 
the  cavity  some  of  the  ribs  and  their  cartilages  form  a  girdle  round 
the  abdomen,  while  the  pelvic  bones  serve  the  same  purpose  at  the 
opposite  end.  Otherwise  the  lateral  and  ventral  walls  are  formed 
by  soft  structures  only.  The  ventral  wall,  much  longer  than  the 
dorsal,  slopes  downwards  from  the  pubes  to  the  xiphoid  process  of 
the  sternum,  the  steepness  of  the  slope  differing  in  different  breeds. 

For  descriptive  purposes  it  is  necessary  to  divide  the  general 
abdominal  cavity  into  the  pelvic  cavity  and  the  abdomen  proper. 
The  plane  of  separation  is  on  a  level  with  the  promontory  of  the 
sacrum,  the  ilio-pectineal  lines  and  the  cranial  border  of  pubes. 
It  is,  therefore,  oblique  to  the  long  axis  of  the  abdomen  proper, 
inasmuch  as  it  slopes  caudalwards  from  the  sacrum  to  the  pubis. 

Contents  of  the  Abdomen  Proper. — The  organs  lodged  within 
the  abdomen  are  numerous  and  serve  widely  different  physiological 
purposes.  They  may  be  tabulated  as  follows  : — - 


Alimentary  organs  . 


Urinary  organs 


Reproductive  organs 


'  Stomach. 

Small  intestine. 

.  -  Large  intestine. 

Liver. 

,  Pancreas. 
f  Kidneys. 

.  -!  Ureters. 

[  Bladder. 

f  Deferent  ducts  and  prostate  in  the  male. 
.  -!  Ovaries,  uterine  tubes  of  Fallopius  and 
[  uterus  in  the  female. 


Spleen. 

Adrenal  glands. 

Arteries. — The  abdominal  aorta  and  its  various  branches. 

Veins. — The  caudal  vena  cava  and  its  tributaries.  The  portal  vein 
and  its  tributaries.  The  commencement  of  the  vena  azygos. 

Lymph-glands  and  lymphatic  vessels  including  the  cisterna  chyli  and 
the  commencement  of  the  thoracic  duct. 

The  abdominal  part  of  the  sympathetic  nervous  system  and  the 
termination  of  the  two  vagus  nerves. 

The  peritoneal  lining  of  the  cavity  and  investment  of  the  organs 
contained  therein. 


On  first  opening  the  abdomen  only  a  few  of  the  contained 
organs  are  brought  to  view.  On  turning  aside  the  walls  of  the 
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abdomen,  indeed,  little  can  be  discovered  but  a  double  fat-laden 
membrane,  the  greater  omentum  (omentum  majus),  composed  of 
four  layers  of  peritoneum  and  containing,  as  will  be  explained 
later,  a  part  of  the  peritoneal  cavity  called  the  omental  bursa 
(bursa  omentalis).  On  raising  the  omentum  from  the  underlying 
coils  of  small  intestine  its  connection  with  the  greater  curvature 
of  the  stomach,  and  its  continuity  with  a  peritoneal  duplicature 
passing  from  the  stomach  to  the  spleen  (ligamentum  gastrolienale), 
will  be  revealed. 

Projecting  from  under  cover  of  the  costal  arch,  the  sharp 
ventral  border  of  the  liver  will  be  visible.  This  border,  it  will 
be  noticed,  is  deeply  cut  by  fissures,  in  association  with  one  of 
which  the  broad  end  of  the  gall-bladder  can  usually  be  seen. 

The  ventral  extremity  of  the  spleen  lies  immediately  caudal  to 
the  liver  on  the  left  side  of  the  abdomen.  Not  infrequently  the 
visible  part  of  the  spleen  is  more  caudal  in  position  and  extends 
farther  than  usual  towards  the  middle  line.  This  depends  partly 
upon  the  size  of  the  spleen,  but  largely  upon  the  amount  of 
distension  of  the  stomach. 

If  the  stomach  is  empty,  possibly  no  part  of  it  will  be  visible  ; 
but  when  distended  a  considerable  extent  of  the  sac  may  protrude 
beyond  the  border  of  the  liver. 

On  turning  the  omentum  over  the  ribs  as  far  as  possible,  other 
organs  will  be  exposed.  Coils  of  small  intestine  occupy  the 
greater  part  of  the  field  of  view  ;  but  close  to  the  pubis  the  urinary 
bladder  may  form  a  conspicuous  object  if  it  happens  to  contain 
much  urine.  Sometimes  part  of  the  descending  colon  can  be 
detected  ;  and,  if  the  subject  be  a  female,  possibly  part  of  the 
uterus  may  also  be  exposed.  It  will  be  observed  that  the  interior 
of  the  abdominal  wall,  as  well  as  the  surface  of  the  organs 
contained  therein,  is  smooth  and  shiny.  This  is  due  to  the 
presence  of  a  serous  membrane,  the  peritoneum ,  of  which  the 
greater  omentum  is  a  part. 

The  Small  Intestine  ( Intestinum  tenue ). — The  small  intestine 
is  a  long,  smooth  tube,  measuring  about  five  times  the  length  of 
the  body  ;  and  extending  from  the  pylorus,  where  it  is  continuous 
with  the  stomach,  to  a  point  slightly  caudal  to  the  umbilicus  and  a 
short  distance  to  the  right  of  the  median  plane,  where  it  ends  by 
joining  the  caecum.  The  small  intestine  is  divided  into  :  (i)  The 
duodenum  ;  (2)  the  jejunum  (intestinum  jejunum),  and  (3)  the 

ileum  (intestinum  ileum).  The  coils  of  the  jejunum  and  ileum  are 
freely  movable,  since  they  are  suspended  from  the  dorsal  wall  of 
the  abdomen  by  a  fold  of  peritoneum,  known  as  the  mesentery 
(mesenterium),  by  way  of  which  the  blood-vessels,  nerves,  and 
lymphatics  gain  access  to  the  intestine.  The  duodenum  is  not  so 
mobile,  as  will  be  seen  at  a  later  stage  of  the  dissection.  To 
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Fig.  5. — Dissection  of  the  abdomen  and  thorax. 
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Fig.  6. — Dissection  of  the  abdomen  and  thorax. 
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expose  this  part  of  the  alimentary  tube,  it  may  be  necessary  to 
turn  the  rest  of  the  small  intestine  to  the  left.  This  having  been 
done,  a  portion  of  the  duodenum  will  be  found  running  along  the 
right  side  of  the  abdomen.  A  second  part  passes  in  the  opposite 
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Fig.  7- — Dissection  of  the  abdomen  and  thorax. 


direction  and  ends  at  an  abrupt  ventral  flexure  not  far  from  the 
pylorus.  A  closer  examination  of  the  duodenum  is  better  left 
until  later.  In  association  with  the  duodenum  one  of  the  two 
limbs  of  the  pancreas  will  be  observed. 

The  terminal  part  of  the  ileum  can  usually  be  easily 
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recognised  as  it  travels  cranialwards  from  somewhere  near  the 
pelvic  inlet  to  its  point  of  termination  in  the  caecum. 

The  Large  Intestine  ( Intestinum  eras  sum). — In  calibre  the 
large  intestine  of  the  dog  does  not  differ  from  the  small  intestine 
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Fig.  8. — Transverse  section  of  the  abdomen  on  a  level  with  the  eleventh  thoracic  verebra. 
7,  8,  9,  io,  ii  =  seventh,  eighth,  ninth,  tenth,  and  eleventh  ribs. 


so  much  as  it  does  in  the  other  domesticated  mammals.  In  length 
it  falls  very  short  of  the  small  intestine,  measuring  only  about 
one-sixth  of  the  length  of  the  whole  intestinal  tube. 

For  descriptive  purposes,  the  large  intestine  is  divided  into 
the  caecum,  the  colon,  and  the  rectum. 
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The  ccecum  (intestinum  caecum)  is  a  short  spiral  or  bent  tube, 
the  free  blind  end  of  which  points  towards  the  pelvis.  There  is 
considerable  variation  in  the  length  of  this  part  of  the  intestine, 
and  also  in  its  form.  It  lies  to  the  right  of  the  median  plane  in 
the  umbilical  region. 

The  colon  is  divisible  into  three  parts  :  (1)  The  ascending  colon 
(colon  ascendens)  leaves  the  caecum  and  runs  cranialwards  to  the 
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Fig.  9. — Transverse  section  of  the  abdomen  on  a  level  with  the  first  lumbar  vertebra. 
Sections  of  the  jejunum  and  ileum  are  not  named. 


right  of  the  median  plane  for  a  short  distance  and  then  turns  to 
the  left,  thus  forming  the  right  colic  flexure  (flexura  coli  dextra)  ; 
(2)  the  transverse  colon  (colon  transversum),  like  the  ascending,  is 
generally  very  short.  It  crosses  the  median  plane  immediately 
cranial  to  the  root  of  the  mesentery,  and,  arriving  on  the  left  side 
of  the  abdomen,  curves  in  a  caudal  direction  at  the  left  colic 
flexure  (flexura  coli  sinistra)  ;  (3)  the  descending  colon  (colon 

descendens)  forms  by  far  the  greater  part  of  the  whole  tube.  In 
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order  to  expose  it,  it  is  necessary  to  turn  the  mass  of  small 
intestine  over  to  the  right.  The  descending  colon  will  then  be 
revealed  to  the  left  of  the  median  plane  in  the  form  of  a  fairly 
straight  tube  running  towards  the  pelvis  from  the  left  colic  flexure. 
On  approaching  the  pelvis,  a  gradual  slope  towards  the  right 
causes  the  intestine  to  disappear  into  the  pelvic  cavity  about  the 
middle  line.  In  the  female  the  colon  gains  the  pelvis  by  passing 
dorsal  to  the  uterus  ;  in  the  male,  dorsal  to  the  urinary  bladder. 

It  will  be  observed  that  the  whole  length  of  the  colon  is 


Fig.  io. — Transverse  section  of  the  abdomen  on  a  level  with  the  fifth  lumbar 
vertebra.  Sections  of  the  small  intestine  are  not  named. 


provided  with  a  short  mesentery  (mesocolon)  that  is  not  entirely 
independent  of  the  mesentery  of  the  small  intestine.  The  caecum, 
unlike  the  rest  of  the  large  intestine,  does  not  possess  a  mesentery. 
Peritoneum  is  reflected  from  it  on  to  the  terminal  part  of  the 
ileum,  to  the  side  of  which  it  is  closely  applied. 

Peritoneum  ( ' Peritonceum ). — The  interior  of  the  abdominal 
wall  and  the  surface  of  the  abdominal  viscera  are  covered  more 
or  less  completely  by  an  elastic,  smooth,  and  moist  serous  mem¬ 
brane  known  as  the  peritoneum ,  which  is  not  confined  to  the 
abdomen  proper  but  is  continued  into  the  cavity  of  the  pelvis. 
Like  the  other  serous  membranes  of  the  body,  it  is  a  completely 
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closed  sac  in  the  male.  In  the  female,  a  small  opening  at  the 
abdominal  end  of  the  uterine  tube  establishes  an  indirect 
communication  between  the  peritoneal  cavity  and  the  exterior. 
As  in  the  case  of  serous  membranes  in  general,  the  peritoneum 
consists  of  a  part  lining  the  wall  of  the  cavity — the  parietal 
peritoneum  (peritonaeum  parietale) — and  a  part  covering  the 
viscera  contained  within  the  cavity,  the  visceral  peritoneum 
(peritonaeum  viscerale)  ;  but,  unlike  other  serous  membranes, 
the  visceral  peritoneum  and  its  connections  with  the  parietal 
peritoneum  is  very  complicated  because  of  the  number  and 
disposition  of  the  abdominal  organs. 

It  is  best  to  begin  the  examination  of  the  peritoneum 
where  its  disposition  is  simplest,  namely,  in  the  more  caudal 
part  of  the  abdomen.  If,  then,  its  arrangement  be  followed  in  a 
transverse  direction  a  short  distance  from  the  entrance  to  the 
pelvis  it  will  be  found  that  the  ventral,  lateral,  and  dorsal  walls 
of  the  abdomen  are  clothed  by  parietal  peritoneum.  This 
is  reflected  from  the  dorsal  wall  along  a  line  a  little  to  the 
left  of  the  median  plane,  in  order  that  the  descending  colon  may 
be  encircled.  The  membranous  double  layer  that  connects  the 
descending  colon  to  the  abdominal  parietes  is  named  the  descending 
mesocolon  (mesocolon  descendens),  and  is  continued  as  a  similar 
duplicature  associated  with  the  transverse  colon,  the  transverse 
mesocolon  (mesocolon  transversum),  and  beyond  this  again  on  to 
the  terminal  part  of  the  ascending  colon  as  the  ascending  mesocolon 
(mesocolon  ascendens). 

The  peritoneum  should  now  be  followed  in  a  transverse 
direction  at  a  level  nearer  the  diaphragm  ;  opposite,  say,  the 
commencement  of  the  ascending  colon.  Beginning  on  the  left 
side  of  the  abdomen,  the  parietal  peritoneum  lines  the  lateral  and 
dorsal  walls  of  the  cavity  as  far  as  the  margin  of  the  kidney,  where 
it  is  continuous  with  the  base  of  the  descending  mesocolon.  Here 
it  is  diverted  in  a  ventral  direction  in  order  to  enclose  the  spleen. 
The  membrane  from  the  base  of  the  mesocolon  to  the  spleen  is 
a  part  of  the  greater  omentum.  From  the  right  face  of  the 
descending  mesocolon  a  double  layer  of  peritoneum  extends  over 
to  the  right  side  of  the  abdomen  and  encloses  the  various  parts 
of  the  duodenum,  the  pancreas,  and  the  commencement  of  the 
ascending  colon.  The  jejunum  and  ileum  are  suspended  from  the 
dorsal  wall  of  the  abdomen  by  the  mesentery  (mesenterium),  a 
double  fold  of  peritoneum,  fan-shaped  in  form. 

Next  follow  the  peritoneum  in  a  longitudinal  direction  beginning 
with  the  very  obvious  greater  omentum  (omentum  majus).  On 
first  opening  the  abdomen,  the  greater  omentum  is  revealed 
covering  the  whole  of  the  intestinal  mass,  and  extending  from 
the  stomach  and  spleen  on  the  one  hand,  to  the  pelvic  entrance 
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on  the  other.  A  careful  examination  of  the  omentum  discloses 
the  fact  that  it  is  formed  by  two  membranes  ;  or,  rather,  by  one 
membrane  folded  on  itself,  so  that  the  folded  margin  lies  in  the 
region  of  the  pelvis  and  the  right  side  of  the  abdomen.  Still 
closer  examination  shows  that  there  are  really  four  layers  of 
peritoneum  in  its  constitution.  Two  ventral  layers  are  closely 
applied  to  each  other,  and  two  dorsal  layers  are  similarly 
intimately  related.  Between  the  united  layers  there  may  be  a 
considerable  accumulation  of  fat. 

If  the  two  ventral  layers  of  the  omentum  are  followed  to  the 
stomach  they  will  be  found  to  separate  at  the  greater  curvature  of 
this  organ  so  as  to  form  serous  coverings  for  its  two  surfaces. 
At  the  lesser  curvature  they  again  come  together  and  form  a  thin 
membrane,  the  lesser  omentum  (omentum  minus),  which  extends 
from  the  lesser  curvature  of  the  stomach  to  the  margins  of  the 
porta  of  the  liver.  Here  once  again  the  layers  separate,  this 
time  to  form  the  serous  investment  of  the  liver.  The  continuation 
of  the  ventral  layer  of  the  lesser  omentum  follows  the  caudal 
surface  of  the  liver,  crosses  its  ventral  border  and  proceeds  to 
the  diaphragmatic  surface,  from  which  it  is  reflected  on  to  the 
diaphragm,  and  thence  can  be  followed  along  the  ventral  wall 
of  the  abdomen  to  the  pelvis.  The  dorsal  layer  of  the  lesser 
omentum,  in  like  manner,  is  continued  on  to  the  liver  and  from 
this  organ  to  the  diaphragm  and  the  dorsal  wall  of  the  abdomen. 

If  the  two  dorsal  layers  of  the  greater  omentum  are  followed 
towards  the  dorsal  wall  of  the  abdomen,  they  will  be  found  to 
enclose  the  left  limb  of  the  pancreas  before  arriving  at  the  wall 
itself.  On  the  wall  the  two  layers  separate.  One  becomes 
confluent  with  the  continuation  of  the  dorsal  layer  of  the  lesser 
omentum.  The  other  passes  into  the  transverse  mesocolon  ;  that 
is  to  say,  it  leaves  the  dorsal  abdominal  wall,  surrounds  the 
transverse  colon,  and  again  returns  to  the  wall  of  the  abdomen. 
Here  it  is  continuous  with  the  root  of  the  mesentery  (radix 
mesenterii). 

Beyond  this  point  the  peritoneum  proceeds  along  the  abdominal 
wall  into  the  pelvis  and  finally  becomes  that  part  of  the  membrane 
already  followed  along  the  ventral  abdominal  wall. 

From  what  has  just  been  said,  it  is  clear  that  a  compartment 
of  the  peritoneal  cavity  is  enclosed  within  the  greater  omentum. 
Consequent  upon  its  associations,  this  is  known  as  the  omental 
bursa  (bursa  omentalis).  The  communication  between  the  main 
peritoneal  cavity,  entered  when  the  abdomen  was  first  opened,  and 
the  omental  bursa,  is  by  means  of  a  comparatively  small  orifice, 
the  epiploic  foramen  of  Winslow  (foramen  epiploicum  [Winslowi]). 
To  find  the  foramen,  pull  the  duodenum  over  towards  the  left 
and  look  for  the  caudate  process  of  the  liver,  which  will  be  readily 


ANATOMY  OF  THE  DOG 


2  7 


recognised  as  that  part  of  the  liver  which  is  in  contact  with 
the  right  kidney.  If  now  the  index  finger  of  the  left  hand  be 
passed  along  the  caudate  process  towards  the  middle  line  it 
will  enter  the  epiploic  foramen.  The  right  hand  should  be 
introduced  into  the  omental  bursa  through  an  opening  in  the 
omentum,  and  the  epiploic  foramen  sought  from  the  left  side. 

The  greater  part  of  the  omental  bursa  is  contained  in  that 
part  of  the  greater  omentum  which  covers  the  intestine.  The 
rest  of  it  is  continued  dorsal  to  the  stomach,  and  between  this 
organ  and  those  two  dorsal  layers  of  the  omentum  that  contain 
the  left  limb  of  the  pancreas.  The  boundaries  of  the  bursa 
are  formed  as  follows  :  Ventrally,  by  the  ventral  layers  of  the 
omentum,  by  the  stomach,  by  the  lesser  omentum,  and  by  the 
omental  process  of  the  liver  ;  dorsally,  by  the  dorsal  layers  of 
the  greater  omentum  and  the  pancreas  ;  on  the  left,  by  the 
spleen  and  the  gastro-splenic  ligament  (ligamentum  gastrolienale), 
which  connects  the  greater  curvature  of  the  stomach  and  the 
hilus  of  the  spleen  and  is  directly  continuous  with  the  ventral 
layers  of  the  greater  omentum. 

The  disposition  of  the  peritoneum  in  connection  with  the  liver 
cannot  be  adequately  studied  at  this  stage  of  the  dissection  :  it 
will  be  better,  therefore,  to  postpone  its  examination  until  the  liver 
itself  can  be  displayed  completely. 

A.  mesenterica  cranialis.  —  The  cranial  mesenteric  artery 
should  be  looked  for  at  the  root  of  the  mesentery  about  the  point 
at  which  the  transverse  colon  crosses  the  middle  line.  In  exposing 
it,  it  will  be  necessary  to  remove  a  large  lymph-gland,  the  largest 
in  the  body,  which  lies  at  the  root  of  the  mesentery  and  is  associated 
with  the  commencement  of  the  portal  vein.  This  corresponds  to 
the  separate  lymph-glands  of  the  stomach,  liver,  and  spleen,  and 
some  mesenteric  glands  of  other  animals.  The  commencement  of 
the  mesenteric  artery  has  a  sympathetic  ganglion  (ganglion 
mesentericum  craniale)  related  to  it.  Nerves  from  the  ganglion 
form  the  cranial  mesenteric  plexus  (plexus  mesentericus  cranialis) 
and  accompany  the  branches  of  the  artery. 

The  cranial  mesenteric  artery  is  a  branch  of  the  abdominal 
aorta.  It  soon  divides  into  (i)  a  main  continuation  from  which 
arise  the  intestinal  arteries ,  and  (2)  the  common  trunk  of  the 
middle  colic ,  right  colic ,  and  ileo-cceco-colic  arteries. 

About  fifteen  intestinal  arteries  (aa.  intestinales)  arise  at 
intervals  from  the  main  continuation  of  the  mesenteric  artery 
and  run  down  the  mesentery  to  the  small  intestine,  but  before 
reaching  the  alimentary  tube  each  artery  divides  and  the  adjacent 
branches  anastomose.  Thus  a  series  of  arterial  arches  are 
produced.  Along  the  side  of  the  mesenteric  artery  opposite  to 
that  from  which  the  intestinal  arteries  arise,  a  small  group  of 
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mesenteric  lymph-glands  will  be  found.  The  first  of  the  intestinal 
arteries  supplies  a  considerable  amount  of  the  duodenum  and 
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Fig.  ii. — The  cranial  mesenteric  artery  and  its  branches. 


anastomoses  with  the  duodenal  branch  of  the  pancreatico-duodenal 
artery  ;  and  the  last  artery  similarly  anastomoses  with  the  iliac 
branch  of  the  ileo-caeco-colic  artery. 
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The  middle  colic  artery  (a.  colica  media)  leaves  the  common 
trunk  early  and  is  the  largest  branch  of  the  trunk.  It  supplies 
the  transverse  colon  and  a  considerable  stretch  of  the  descending 
colon. 

The  right  colic  artery  (a.  colica  dextra),  a  comparatively  small 
vessel,  supplies  the  ascending  colon. 

The  ileo-cceco-colic  artery  (a.  ileocaecocolica)  divides  into  three 
branches  which  supply  the  ileum,  caecum,  and  the  commencement 
of  the  ascending  colon.  The  iliac  branch  anastomoses  with  the 
last  intestinal  artery. 

A.  mesenterica  caudalis. — The  caudal  mesenteric  artery  can 
be  most  readily  found  by  dissecting  between  the  two  layers  of 
the  descending  mesocolon  about  the  level  at  which  the  duodenum 
crosses  the  middle  line.  Very  much  smaller  than  the  cranial 
mesenteric  artery,  it  leaves  the  aorta  opposite  the  fifth  or  sixth 
lumbar  vertebra.  From  its  point  of  origin  the  artery  runs  towards 
the  pelvis  in  the  attached  border  of  the  mesocolon  and  divides  into 
two  branches — left  colic  and  cranial  hcemorrhoidal  arteries. 

The  left  colic  artery  (a.  colica  sinistra)  runs  towards  the  thorax 
along  the  descending  colon.  This  it  helps  to  supply,  and  finally 
ends  by  anastomosing  with  the  middle  colic  artery. 

The  cranial  hcemorrhoidal  artery  (a.  haemorrhoidalis  cranialis) 
follows  the  direction  of  the  parent  vessel  and  ends  in  the  pelvis 
where  it  supplies  the  terminal  part  of  the  colon  and  anastomoses 
with  the  caudal  haemorrhoidal  artery. 

Ganglion  mesentericum  caudale. — The  small  caudal  mesen¬ 
teric  ganglion  will  be  found  associated  with  the  root  of  the 
caudal  mesenteric  artery.  From  it  filaments  arise  that  follow 
the  artery,  so  forming  the  caudal  mesenteric  plexus  (plexus 
mesentericus  caudalis). 

A  few  small  lymph-glands  are  lodged  between  the  two  layers 
of  the  mesocolon. 

Dissection. — Apply  a  couple  of  ligatures  a  little  distance  apart  around 
the  colon  where  it  is  entering  the  pelvis,  and  also  at  the  junction  of  the 
duodenum  and  jejunum.  Cut  between  the  ligatures  and  take  away  all 
the  intestines,  except  the  duodenum  and  the  terminal  part  of  the  colon. 
Remove  them  to  a  sink  and  slit  up  the  entire  length  of  the  tube  with  scissors, 
cutting  along  the  line  of  attachment  of  the  mesentery.  Wash  away  the 
contents,  and  examine  the  interior. 

Interior  of  the  Intestines. — The  interior  of  the  intestines  is 
lined  by  a  soft,  slimy,  mucous  membrane,  generally  more  or  less 
folded  longitudinally.  The  folds,  however,  are  not  permanent,  but 
may  be  obliterated  by  distension.  In  the  small  intestine,  and 
more  particularly  in  the  ileum,  elongated  oval  areas  of  mucous 
membrane  can  usually  be  distinguished  as  differing  from  their 
surroundings.  These  are  the  aggregated  lymph-nodules  of  Peyer 
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(noduli  lymphatici  aggregati  [Peyeri]).  Sometimes  they  are 
difficult  to  demonstrate,  and  are  most  easily  detected  in  young 
animals. 

In  the  caecum  and  in  the  commencement  of  the  colon  are 
numerous  large  solitary  nodules  (noduli  lymphatici  solitarii) 
composed,  like  the  aggregated  nodules,  of  lymphoid  tissue. 

The  termination  of  the  ileum  should  be  specially  examined. 
The  orifice  by  which  the  ileum  communicates  with  the  commence¬ 
ment  of  the  colon  is  narrow,  and,  viewed  from  the  colon  side,  is 
surrounded  by  a  low  ridge  of  mucous  membrane,  the  valve  of  the 
colon  (valvula  coli).  Immediately  adjacent  to  the  iliac  aperture 
is  a  constriction  marking  the  junction  of  caecum  and  colon. 

Structure  of  the  Intestines. — A  piece  of  intestine  should 
be  pinned  out  on  a  sheet  of  cork  with  the  mucous  membrane 
downwards.  The  thin  serous  membrane  (tunica  serosa)  should 
now  be  dissected  off  the  underlying  muscle.  It  will  be  noticed 
that  the  serous  covering  of  the  intestine  is  thinner  than  the 
membrane  forming  the  mesentery  with  which  it  is  continuous. 
Now  turn  the  piece  of  intestine  over  and  examine  the  mucous 
membrane  (tunica  mucosa).  If  the  small  intestine  be  sunk  in 
water  and  the  surface  thoroughly  cleared  of  mucin,  it  will  present 
a  velvety  appearance — most  marked  in  the  jejunum — from  the 
presence  of  delicate  projections,  the  villi.  A  pocket  lens  facilitates 
the  examination  of  these.  Note  that  villi  do  not  occur  in  the 
large  intestine.  The  mucous  tunic  should  now  be  removed.  In 
doing  so,  the  connective  tissue  between  the  membrane  and  the 
muscular  coat  of  the  intestine — the  submucous  tissue  (tela 
submucosa) — will  be  noted  as  being  of  somewhat  loose  texture. 
An  examination  of  the  muscular  coat  (tunica  muscularis)  of  the 
tube  shows  that  the  fibres  are  not  all  disposed  in  the  same 
direction.  The  outer,  more  superficial  fibres  run  longitudinally  ; 
whereas  the  more  numerous  inner  fibres  are  circular  in  direction. 
The  circular  fibres  form  a  somewhat  thicker  layer  in  the  ileum 
than  in  the  jejunum. 

Dissection. — Turn  to  the  wall  of  the  thorax,  and  clean  up  the  scalenus  and 
ventral  serratus  muscles. 

M.  scalenus. — The  scalenus  muscle  cannot  be  completely 
exposed  at  present,  since  its  origin  lies  in  the  neck.  The  part 
that  is  to  be  examined  now  is  applied  to  the  chest-wall  dorsal 
to  the  transverse  muscle  of  the  ribs. 

The  scalenus  is  divisible  into  three  parts,  the  insertions  of 
which  are  as  follows  :  (i)  The  most  dorsal  is  inserted  to  the 

cranial  border  of  the  third  and  fourth  ribs.  (2)  The  middle  part 
of  the  muscle  is  attached  to  the  fifth,  sixth,  seventh,  and  eighth 
ribs.  (3)  The  most  ventral  part  of  the  muscle  is  the  shortest  and 
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reaches  the  first  rib  only.  A  satisfactory  differentiation  of  the 
dorsal  and  middle  portions  of  the  muscle  is  frequently  impossible. 

Dissection. — Cut  across  the  scalenus  muscle  on  a  level  with  the  second  rib 
and  remove  the  part  inserted  to  the  ribs. 

M.  serratus  ventralis. — The  ventral  serratus  muscle  is 
extensive  and  powerful.  Part  of  it  is  in  the  neck  and  cannot 
be  examined  at  the  present  moment.  The  thoracic  portion  of 
the  muscle,  now  exposed,  arises  by  digitations  from  the  first  seven 
or  eight  ribs.  The  last  two  or  three  digitations  are  related  to 
the  origin  of  the  external  oblique  muscle  of  the  abdomen.  The 
converging  bundles  of  fibres  are  inserted  into  the  vertebral  border 
and  a  roughened  area  on  the  costal  surface  of  the  scapula. 

The  nerve  supply  of  the  ventral  serratus  muscle — the  long 
thoracic  nerve  (n.  thoracalis  longus) — is  derived  from  the  brachial 
plexus  (from  seventh  and  eighth  cervical  nerves)  ;  but,  instead  of 
accompanying  the  rest  of  the  branches  of  the  plexus,  the  nerva 
runs  along  the  deep  face  of  the  scalenus  muscle. 

Between  the  last  cervical  and  the  first  thoracic  digitation  of 
the  serratus  muscle,  the  transverse  artery  of  the  neck  (a.  transversa 
colli)  and  its  companion  vein  should  be  noted.  The  vessels 
disappear  under  cover  of  the  serratus. 

Dissection.— Liberate  the  ventral  serratus  muscle  from  all  the  ribs  except 
the  first  and  turn  it  outwards.  Then  clean  the  spaces  between  the  ribs  as 
far  in  a  dorsal  direction  as  the  attachment  of  the  dorsal  serratus  muscle,  a 
level  generally  marked  by  the  appearance  of  branches  from  the  intercostal 
vessels.  The  external  oblique  abdominal  muscle  should  be  detached  from 
the  ribs.  Observe  the  extent  of  the  external  intercostal  muscles.  Remove 
the  external  muscles  from  two  or  three  interspaces  as  far  as  the  attachment  of 
the  dorsal  serratus  muscle,  in  order  to  show  the  underlying  internal  intercostal 
muscles. 

Mm.  intercostales  externi. — On  each  side  of  the  chest  there 
are  twelve  external  intercostal  muscles.  Each  muscle  passes  from 
the  border  of  one  rib  to  the  adjacent  border  of  the  next,  with 
fibres  running  in  a  caudo-ventral  direction.  The  first  seven 
muscles  terminate  about  the  level  of  the  union  of  the  bony  and 
cartilaginous  segments  of  the  ribs.  Frequently  the  eighth  muscle 
proceeds  farther  and  may  almost  reach  the  sternum.  The 
remaining  muscles  are  also  continued  between  the  rib-cartilages, 
but  generally  there  is  an  interruption  in  their  continuity  at  the 
end  of  the  bony  segment  of  the  rib. 

In  a  dorsal  direction  the  external  intercostal  muscles  reach  the 
vertebral  column,  but  this  cannot  be  determined  as  yet. 

Mm.  intercostales  interni. — The  twelve  internal  intercostal 
muscles  differ  from  the  external  intercostals  in  that  their  fibres 
pass  in  a  ventro-cranial  direction,  and  each  muscle  is  continued 
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along  the  entire  length  of  an  intercostal  space.  In  the  neighbour¬ 
hood  of  the  sternum,  therefore,  the  internal  muscles  can  be  seen 
before  the  removal  of  the  external  intercostals. 

Dissection. — Now  carefully  remove  an  internal  intercostal  muscle  in  order 
to  demonstrate  the  intercostal  vessels  and  nerve.  These  will  be  found  lying 
along  the  caudal  border  of  the  rib,  between  the  internal  intercostal  muscle 
and  the  lining  membrane  of  the  chest. 

Aa.  intercostales. — There  are  twelve  intercostal  arteries  on 
each  side  of  the  chest.  At  the  present  stage  of  dissection,  the 
origin  of  the  arteries  cannot  be  determined,  but  will  be  revealed 
when  the  wall  of  the  thorax  is  examined  from  within.  Nor  can 
the  division  of  each  artery  into  a  dorsal  and  ventral  branch  be 
exposed.  At  the  present  time  it  will  be  sufficient  to  note  that 
the  vessel  now  displayed  is  the  ventral  branch  (ramus  ventralis)  of 
an  intercostal  artery.  It  travels  down  the  caudal  border  of  the 
rib  between  the  corresponding  vein,  which  is  cranial  in  position, 
and  the  intercostal  nerve. 

The  arteries  of  the  first  seven  or  eight  intercostal  spaces 
terminate  by  anastomosing  with  branches  from  the  internal 
thoracic  artery.  The  rest  anastomose  with  the  musculo-phrenic 
artery,  or  are  continued  into  the  wall  of  the  abdomen. 

Lateral  cutaneous  branches  (rami  cutanei  laterales)  of  the 
intercostal  arteries  become  superficial  by  piercing  the  overlying 
muscles  about  the  middle  of  the  length  of  each  interspace. 

Vv.  intercostales. — Intercostal  veins  accompany  the  intercostal 
arteries  and  are  to  be  sought  between  the  artery  and  the  rib. 

Nn.  intercostales. — Intercostal  nerves  course  along  the  caudal 
border  of  the  arteries  of  the  same  name.  Each  constitutes  the 
ventral  branch  (ramus  ventralis)  of  a  thoracic  spinal  nerve.  A 
lateral  cutaneous  branch  (ramus  cutaneus  lateralis)  leaves  each 
nerve  at  the  same  point  as  does  the  like-named  branch  of  the 
artery. 

The  first  eight  nerves  end  a  short  distance  from  the  sternum 
by  dividing  into  (i)  a  ventral  cutaneous  branch  (ramus  cutaneus 
ventralis),  and  (2)  a  smaller  branch  for  the  transverse  thoracic 
and  internal  intercostal  muscles.  The  ventral  cutaneous  ramus 
becomes  superficial  about  the  termination  of  the  external 
intercostal  muscles. 

The  last  four  intercostal  nerves  are  continued  beyond  the 
costal  arch  into  the  wall  of  the  abdomen,  where  they  have 
already  been  found  between  the  internal  oblique  and  transverse 
muscles. 

Dissection. — Remove  the  intercostal  muscles  from  all  the  interspaces  on 
both  sides  of  the  chest  from  the  sternum  to  about  the  middle  of  the  length  of 
the  interspace.  The  internal  intercostal  muscles  should  be  removed  with 
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the  greatest  care,  so  that  the  endothoracic  fascia  between  the  ribs  may  be 
preserved. 

In  the  region  of  the  sternum  a  muscle,  the  transverse  thoracic,  and  an 
artery  and  a  vein,  the  internal  thoracic,  are  exposed  on  each  side. 

A.  thoracica  interna. — As  will  be  seen  later,  the  internal 
thoracic  artery  is  a  branch  of  the  subclavian,  and  pursues  an 
oblique  course  in  the  mediastinum  to  gain  the  ventral  surface 
of  the  transverse  thoracic  muscle.  Here  the  artery  runs  along 
in  the  region  of  the  joints  between  the  costal  cartilages  and  the 
sternum,  until  it  reaches  the  eighth  cartilage,  where  it  divides 
into  the  musculo-phrenic  and  cranial  epigastric  arteries . 

The  following  are  the  collateral  branches  of  the  artery  : 

(1)  Two  intercostal  branches  (rami  intercostales)  are  distributed 
to  the  ventral  end  of  each  of  the  first  seven  intercostal  spaces. 
These  anastomose  with  the  termination  of  an  intercostal  artery. 

(2)  Perforating  branches  (rami  perforantes)  supply  the  transverse 
thoracic  and  pectoral  muscles.  (3)  Thymic  arteries  (aa.  thymicae). 
(4)  Bronchial  branches  (rami  bronchiales).  (5)  Mediastinal 
arteries  (aa.  mediastinales).  (6)  Pericardiaco  -  phrenic  artery 
(a.  pericardiacophrenica).  With  the  exception  of  the  first  two, 
these  branches  are  distributed  to  structures  within  the  thorax, 
and,  consequently,  are  not  accessible  at  present. 

A.  musculophrenica. — In  order  to  examine  the  termination  of 
the  internal  thoracic  artery  properly,  it  may  be  necessary  to  cut 
away  a  part  of  the  eighth  costal  cartilage.  The  musculo-phrenic 
artery  runs  along  the  border  of  the  diaphragm,  and  is,  at  first, 
under  cover  of  the  eighth  costal  cartilage.  The  artery  supplies 
the  diaphragm,  and  anastomoses  with  some  of  the  intercostal 
arteries. 

A.  epigastrica  cranialis. — The  cranial  epigastric  artery  has 
already  been  examined  as  it  runs  along  the  deep  face  of  the 
straight  muscle  of  the  abdomen.  There  only  remains  to  examine 
its  origin,  and  to  note  that  it  gains  the  abdominal  wall  by  piercing 
the  edge  of  the  diaphragm. 

M.  transversus  thoracis.— The  transverse  muscle  of  the 
thorax  arises  from  the  third  or  fourth  to  the  seventh  segments  of 
the  sternum  and  from  the  ninth  costal  cartilage.  Its  insertion  is 
to  the  ribs  and  their  cartilages  from  the  second  or  third  to  the 
seventh  or  eighth,  and  to  the  endothoracic  fascia  of  the  intervals 
between  the  ribs. 

The  Thoracic  Cavity  ( Cavum  thoracis ). — It  is  necessary  that 
the  dissector  should  have,  at  least,  some  general  idea  of  the 
thoracic  cavity  and  the  organs  contained  therein  before  he 
proceeds  with  their  examination.  The  thorax  is  a  cavity  with  a 
bony  wall  formed  by  the  thoracic  vertebrae,  the  ribs,  and  the 
sternum.  It  resembles  a  laterally  flattened  cone,  with  a  sloping 
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base  bounded  by  the  diaphragm,  which  forms  the  thin,  muscular 
partition  between  the  thorax  and  the  abdomen.  The  diaphragm 
being  markedly  concave  when  viewed  from  the  abdominal  side, 
it  is  important  to  remember  that  the  cavity  of  the  thorax  is  not  so 
spacious  as  an  examination  of  the  skeleton  would  lead  one  to 
imagine. 

Between  the  first  pair  of  ribs,  i.e.,  at  the  apex  of  the  cone, 
numerous  structures  pass  to  or  from  the  neck.  The  chief  organs 
contained  within  the  chest  are  the  heart  and  the  two  lungs. 
The  heart  lies  between  the  lungs  and  is  enclosed  in  a  fibro-serous 
sac,  the  pericardium.  The  lungs  are  lateral  to  the  heart  and  fill 
the  greater  part  of  the  thoracic  cavity.  Except  where  it  is 
connected  with  the  heart  by  large  blood-vessels,  and  where  it  is 
joined  to  the  trachea  by  the  bronchus,  each  lung  lies  free  in  its 
own  side  of  the  thorax.  A  serous  membrane,  the  pleura ,  covers 
each  lung  and  lines  the  corresponding  part  of  the  thoracic  wall,, 
Where  the  two  pleurae  come  into  contact  with,  or  approach  each 
other  in,  or  near  the  median  plane,  they  form  the  mediastinal 
septum ,  a  partition  in  which  are  contained  all  the  thoracic  contents, 
with  the  exception  of  the  lungs,  the  caudal  vena  cava,  and  the 
right  phrenic  nerve.  Part  of  the  septum  and  some  features  of  the 
pleural  cavity  must  now  be  displayed.  That  part  of  the  pleura 
which  covers  the  lungs  is  known  as  visceral  :  the  rest  of  the 
membrane  is  the  parietal  pleura. 

Dissection. — Carefully  free  the  pleura  from  the  ribs  from  the  second  to  the 
seventh,  and  divide  these  ribs  about  the  middle.  Cut  through  the  sternum 
between  the  first  and  second  and  between  the  seventh  and  eighth  costal 
cartilages.  Remove  the  sternum  and  portions  of  ribs  so  isolated. 

The  detached  part  of  the  sternum  and  the  costal  cartilages  articulating 
therewith  must  be  laid  aside  for  the  subsequent  examination  of  the  joints. 

The  dissection  leaves  the  pleural  sacs  intact,  with  the  costal  pleura  (that 
part  of  the  pleura  originally  attached  to  the  ribs)  lying  loose  upon  the  lungs. 
The  interior  of  the  pleural  cavities  should  now  be  exposed  by  making  an 
incision  through  the  costal  pleura  on  each  side  close  to  the  cut  ends  of  the 
ribs,  and  a  second  incision  at  right  angles  to  the  first. 

The  Pleura. — The  disposition  of  the  pleura  must  now  be 
examined.  Two  incisions  have  just  been  made  through  that 
portion  of  the  parietal  pleura  which  is  applied  to  the  ribs  and 
is  therefore  called  the  costal  pleura  (pleura  costalis).  If  this  be 
traced  in  a  ventral  direction,  it  will  be  found  to  reach  the  middle 
line  of  the  sternum,  where  it  meets  its  fellow  membrane  of  the 
opposite  side.  From  the  sternum  each  membrane  is  reflected 
dorsalwards  as  the  mediastinal  pleura  (pleura  mediastinalis). 
Close  to  the  sternum  the  two  pleurae  are  intimately  related  and 
a  thin  double  membrane  is  produced.  Soon,  however,  the  heart 
intervenes  between  the  two  mediastinal  pleurae  [here  specifically 
known  as  the  pericardiac  pleura  (pleura  pericardiaca)],  with  the 
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result  that  an  extensive  separation  of  the  two  membranes  is 
produced.  Followed  over  the  heart — or  more  correctly,  the 
pericardium — it  will  be  discovered  that  the  pleura  is  reflected 

M.  rhomboideus  thoracalis 


Thymus 


Fig.  12. — Transverse  section  of  the  thorax  on  a  level  with  the  third  thoracic  vertebra. 

over  the  root  of  the  lung  to  the  lung  itself ;  that  is,  the  parietal 
pleura  here  becomes  continuous  with  the  visceral  or  pulmonary 
pleura  (pleura  pulmonalis).  Caudal  to  the  root  of  the  lung  the 
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reflection  of  mediastinal  pleura  does  not  cease  but  is  continued 
as  far  as  the  diaphragm  in  the  form  of  the  pulmonary  ligament 
(ligamentum  pulmonale).  The  ligament  runs  obliquely  from 
the  root  of  the  lung  to  the  dorsal  border  of  this  organ,  along 
which  it  is  then  continued  to  its  termination. 

M .  longissimus  dorsi 


Fig.  13. — Transverse  section  of  the  thorax  on  a  level  with  the  eighth  thoracic  vertebra. 

4,  5,  6,  7,  =  fourth,  fifth,  sixth,  and  seventh  ribs. 

Now  trace  the  costal  pleura  in  a  dorsal  direction.  On  reaching 
the  vertebral  column  the  membrane  is  reflected  ventralwards  as  the 
mediastinal  septum  (mediastinal  pleura),  in  which  the  oesophagus 
and  aorta  are  conspicuous  objects.  Again  the  mediastinal  pleura 
is  continued  on  to  the  surface  of  the  lung  by  way  of  the  root  of  the 
lung  and  the  pulmonary  ligament. 
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Next  investigate  the  disposition  of  the  pleura  at  the  apex  of  the 
chest.  Here  each  sac  ends  blindly  in  a  cupula  pleurce  that  extends 
for  a  short  distance  beyond  the  first  rib,  and  is  supported,  in  part, 
by  the  origin  of  the  sterno-thyroid  muscle.  Finally,  the  costal 
pleura  should  be  followed  to  the  diaphragm — where  it  forms 
the  diaphragmatic  pleura  (pleura  diaphragmatica) — and  from 
this  once  again  to  the  mediastinal  septum. 

On  the  right  side  of  the  thorax  the  arrangement  of  the  pleura 
is  complicated  by  the  presence  of  a  fold  that  leaves  the  diaphragm 
and  passes  dorsalwards  to  surround  the  caudal  vena  cava  and  the 
right  phrenic  nerve. 

The  Mediastinal  Septum  (, Septum  mediastinale). — The  medi¬ 
astinal  septum  between  the  two  pleural  cavities  is  formed,  as 
has  been  seen,  by  the  apposition  of  the  two  pleural  membranes 
at  or  about  the  median  plane.  The  space  between  the  two 
membranes  is  known  as  the  mediastinum  or  mediastinal  cavity , 
and  is  bounded  laterally  by  the  mediastinal  pleurae,  ventrally  by 
the  sternum,  dorsally  by  the  vertebral  column,  and  caudally  by 
the  diaphragm.  Since  the  unpaired,  more  or  less  median 
structures  of  the  chest  occupy  a  position  therein,  the  greater 
part  of  the  dissection  of  the  thorax  takes  place  within  the 
mediastinal  cavity. 

For  convenience  of  description  the  cavity  is  divided  into  three 
parts  :  (i)  A  precardial  mediastinum ,  cranial  to  the  heart  ;  (2)  a 
cardial  mediastinum ,  containing  the  heart  and  other  structures 
occupying  the  same  transverse  zone  of  the  chest  ;  and  (3)  a 
postcardial  7nediastinum ,  of  triangular  outline  and  circumscribed 
by  the  heart,  the  diaphragm,  and  the  vertebral  column.  The 
precardial  and  cardial  mediastina  are  median  ;  but  the  postcardial 
mediastinum  is  pushed  over  to  the  left  by  the  accessory  lobe  of  the 
right  lung. 

The  precardial  mediastinum  contains  the  large  blood-vessels 
connecting  the  heart  with  the  head,  neck,  and  thoracic  limbs,  the 
terminal  part  of  the  thoracic  duct,  the  vagus,  recurrent,  phrenic, 
sympathetic,  and  cardiac  nerves,  the  oesophagus  and  trachea,  and 
the  thymus  and  lymph-glands. 

The  cardial  mediastinum  contains  the  heart  and  its  enveloping 
pericardium,  the  commencement  of  the  arterial  and  the  end  of  the 
venous  systems,  the  oesophagus,  the  termination  of  the  trachea,  the 
vagus,  left  recurrent,  phrenic,  cardiac,  and  pulmonary  nerves,  and 
the  thoracic  duct. 

The  postcardial  mediastinum  contains  the  aorta,  the  azygos 
vein,  the  vagus,  left  phrenic  and  sympathetic  nerves,  the  thoracic 
duct,  and  the  oesophagus. 

Sterno-costal  articulations  (A  rticulationes  sternocostales ). — 
Nine  of  the  thirteen  ribs  on  each  side  articulate  with  the  sternum 
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by  means  of  their  cartilages.  The  end  of  the  rib  cartilage  is 
received  into  a  fovea  on  the  lateral  surface  of  the  sternum  and 
articulates  therewith  by  a  diarthrodial  joint.  Each  articulation 
is  enclosed  by  a  joint-capsule  (capsula  articularis)  and  is  provided 
with  a  synovial  membrane.  On  each  side  of  the  joint  the  capsule 
is  thickened  to  form  the  radiate  sterno-costal  ligaments  (ligg. 
sternocostalia  radiata). 

The  cartilages  of  the  tenth,  eleventh,  and  twelfth  ribs  do  not 
reach  the  sternum,  but  each  is  bound  by  fibrous  tissue  to  the 
cartilage  preceding  it.  The  cartilage  of  the  last  rib  is  generally 
quite  independent  of  the  second  last. 

Intersternal  synchondroses  ( Synchondroses  inter sternales). — 
The  eight  bony  segments  of  the  sternum  are  joined  to  each 
other  by  cartilage,  and  the  union  is  strengthened  by  an 
internal  proper  sternal  ligament  (lig.  sterni  proprium.  internum). 
Strong  and  well  marked,  the  ligament  is  narrow  over  the  first 
two  or  three  segments  of  the  sternum,  but  later  it  increases  in 
width. 

Dissection. — It  will  facilitate  the  further  dissection  of  the  thoracic  contents 
if  the  fragment  of  the  sternum  and  portions  of  the  last  few  ribs  be  removed. 
This  should  be  done  by  cutting  through  the  ribs  in  line  with  the  level 
at  which  the  other  ribs  were  divided  previously.  The  attachment  of  the 
diaphragm  to  the  ribs  and  sternum  must  be  noted  and  then  severed. 

This  dissection  allows  of  the  examination  of  the  liver,  stomach,  spleen, 
and  pancreas,  which  was  not  readily  possible  earlier. 

The  Liver  ( Hepar ). — The  liver  is  a  large,  solid,  glandular 
organ  of  chocolate  colour,  closely  applied  to  the  abdominal  face  of 
the  diaphragm.  Approximately  central  in  position,  it  lies  partly 
under  cover  of  the  ribs,  but  usually  a  considerable  proportion  of 
its  bulk  projects  beyond  the  costal  arch. 

The  liver  may  be  described  as  presenting  two  surfaces  and 
a  circumferent  edge.  The  cranial  surface  (facies  diaphragmatica) 
is  applied  closely  to  the  diaphragm  and  part  of  the  wall  of  the 
abdomen,  and  upon  these  it  is  moulded.  It  is  consequently 
convex  in  all  directions. 

The  opposite  surface  (facies  visceralis)  is,  in  the  main,  concave  ; 
but,  owing  to  the  influence  of  adjacent  hollow  organs,  not 
regularly  so.  The  viscera  with  which  it  is  in  contact  are  the 
stomach,  intestines,  pancreas,  and  the  right  kidney.  The  amount 
of  intestinal  contact  naturally  depends  largely  on  the  degree  of 
distension  of  the  stomach. 

The  margin  of  the  liver  is  sharp  ventrally  and  laterally,  but 
blunt  and  notched  dorsally.  The  dorsal  portion  of  the  margin 
cannot  be  satisfactorily  examined  at  present.  The  ventral  border, 
however,  is  readily  examined,  and  will  be  seen  to  be  interrupted 
by  deep  incisions  that  divide  the  organ  into  lobes. 
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Lobes  of  the  Liver  (_ Lobi  hepatis). — Two  deep  incisions  or 
notches  (incisurae  interlobares)  divide  the  substance  of  the  liver 
into  three  lobes  :  a  central,  a  left  lateral,  and  a  right  lateral.  The 
central  lobe ,  readily  distinguished  by  its  position  and  the  presence 
of  the  gall-bladder  in  association  with  it,  is  subdivided  into 
right  and  left  parts  by  an  incision  of  considerable  depth  known 
as  the  umbilical  notch  (incisura  umbilicalis)  from  the  circumstance 
that  the  umbilical  vein  lies  in  it  during  embryonic  life.  The 
right  part  of  the  central  lobe  carries  the  gall-bladder  lodged  in 
a  very  deep  depression,  the  fossa  vesicce  fellece. 

The  two  lateral  lobes  are  unequal  in  size,  the  left  lateral  being 
the  larger.  In  addition  it  is  the  simpler,  for  to  the  right  lateral 


Fig.  14. — Visceral  surface  of  the  liver. 

lobe  are  appended  two  processes  :  caudate  and  papillary  or  omental. 
The  caudate  process  is  the  larger,  and  assists  the  right  lateral 
lobe  in  forming  a  fossa  for  the  reception  of  the  right  kidney.  In 
its  dorsal  part  is  a  deep  groove  or  canal  in  which  the  vena  cava 
lies  ;  and  its  ventral  border  is  notched  for  the  portal  vein.  The 
omental  process  lies  to  the  left  of  the  caudate  process,  and  is  in 
intimate  relation  with  the  lesser  omentum,  hence  its  name. 

The  porta  of  the  liver  {porta  hepatis')  is  the  deepest  part  of 
a  depression  circumscribed  by  the  central  lobe  and  the  caudate 
and  omental  processes,  and  is  the  place  of  entrance  of  the  portal 
vein,  the  hepatic  artery  and  nerves,  and  the  exit  of  the  hepatic 
ducts  and  lymphatic  vessels. 

An  examination  of  the  ducts  of  the  liver  and  the  gall-bladder 
had  better  be  deferred  until  a  later  stage  of  the  dissection. 
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The  Spleen  {Lien). — The  spleen  is  a  solid  organ,  deeply 
placed  within  the  left  side  of  the  abdomen,  and  extending  from 
the  vertebral  region  to  the  costal  arch.  Usually  its  ventral 
extremity  reaches  somewhat  beyond  the  edge  of  the  ribs,  and 
is,  therefore,  visible  as  soon  as  the  abdomen  is  opened. 

The  spleen  has  three  surfaces,  three  borders,  and  two 
extremities.  The  lateral  or  parietal  surface  (facies  parietalis)  is 
applied  to  the  abdominal  wall  and  is  consequently  convex  in  a 
dorso-ventral  direction.  Since  the  dorsal  part  of  this  surface  fits 
into  the  groove  formed  by  the  vertebral  bodies  and  the  ribs, 
the  convexity  is  most  marked  in  this  region.  The  other  two 
surfaces  look  towards  the  median  plane.  The  gastric  surface 
(facies  gastrica)  is  concave  and  applied  to  the  stomach.  The 


Fig.  15. — The  spleen. 


visceral  surface  (facies  visceralis),  also  concave,  is  in  contact 
with  the  left  kidney  and  the  intestines. 

The  cranial  and  caudal  borders,  bounding  the  lateral  surface, 
are  thin.  The  medial  border — between  the  gastric  and  visceral 
surfaces — is  much  less  prominent,  but  is  important  since  it  is 
the  seat  of  the  hilus  (hilus  lienis),  by  which  the  blood-vessels 
and  nerves  enter  the  organ.  This  border,  moreover,  has  the 
gastro-splenic  ligament  (lig.  gastrolienale)  attached  to  it. 

The  Stomach  {Ventri cuius). — The  stomach  is  a  saccular  dilation 
of  the  alimentary  canal  intervening  between  the  oesophagus  and 
the  small  intestine.  The  part  of  the  stomach  that  is  connected 
with  the  oesophagus  is  known  as  the  cardia ,  to  the  left  of  which 
is  the  rounded  fundus.  When  moderately  distended  the  stomach 
is  readily  divisible  into  two  parts  :  a  rounded,  wide  body  (corpus 
ventriculi)  on  the  left,  into  which  the  oesophagus  opens  ;  and 
a  narrow  tubular  pyloric  portion  (pars  pylorica)  communicating 
with  the  duodenum  to  the  right.  The  position  of  the  pylorus 
is  indicated  on  the  exterior  by  a  faint  circular  constriction  at 
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the  junction  of  the  stomach  and  duodenum.  It  is  in  contact  with 
the  right  central  lobe  of  the  liver,  and,  very  commonly,  with  the 
gall-bladder  also.  Referred  to  the  surface  of  the  abdomen,  the 
pylorus  is  immediately  to  the  right  of  the  median  plane,  between 
the  xiphoid  process  of  the  sternum  and  the  costal  arch.  The 
pyloric  orifice  looks  towards  the  vertebral  column. 

The  two  surfaces  of  the  stomach  are  smooth  and  convex  and 
covered  by  peritoneum.  The  borders  are  known  as  the  curvatures. 
Of  these,  the  dorsal  or  lesser  curvature  (curvatura  ventriculi  minor) 
is  concave  and  from  it  the  lesser  omentum  passes  to  the  visceral 
surface  of  the  liver.  The  ventral  or  greater  curvature  (curvatura 
ventriculi  major)  is  convex  and  connected  with  the  greater  omentum 
and  gastro-splenic  ligament. 

The  Duodenum  ( Duodenum ). — The  duodenum  is  the  most 
distinctive  part  of  the  small  intestine.  Most  of  the  tube  lies  on 
the  right  side  of  the  abdomen,  in  contact  with  the  right  lateral 
lobe  of  the  liver  and  the  abdominal  wall,  and  dorsal  to  the  bulk 
of  the  small  intestine.  Beginning  at  the  pylorus,  the  duodenum 
forms  a  curve  dorsalwards  and  to  the  right  in  contact  with  the 
liver.  From  this,  the  first  flexure,  begins  the  descending  part  (pars 
descendens),  which  passes  along  the  right  side  of  the  abdomen  to 
the  level  of  the  sixth  lumbar  vertebra.  Here  a  second,  wider 
curve  to  the  left  carries  the  intestine  across  the  middle  line.  Next 
succeeds  the  ascending  part  (pars  ascendens)  that,  travelling  back 
again  towards  the  stomach  immediately  to  the  left  of  the  median 
plane,  ends  in  contact  with  the  left  kidney  and  close  to  the  root 
of  the  mesentery,  at  an  abrupt  caudo-ventral  bend,  the  duodeno¬ 
jejunal  flexure  (flexura  duodenojejunalis).  The  position  of  the 
duodenum  is  subject  to  only  slight  variation  from  the  fact  that 
its  ascending  part  is  intimately  connected  with  the  descending 
mesocolon. 

The  Pancreas. — The  pancreas  of  the  dog  is  an  elongated, 
lobulated  gland  consisting  of  two  limbs  that  diverge  from  the 
region  of  the  pylorus.  The  left  limb  (cauda  pancreatis)  extends 
across  the  ventral  aspect  of  the  vertebral  column  in  the  dorsal  wall 
of  the  omental  bursa  and  dorsal  to  the  stomach.  Its  left  extremity 
is  commonly  in  contact  with  the  left  kidney.  The  right  limb  (caput 
pancreatis)  is  contained  within  the  mesentery  of  the  duodenum 
and  reaches  from  the  pylorus  almost  to  the  point  at  which  the 
duodenum  bends  to  the  left.  The  pancreas  has  two  ducts.  One, 
the  pancreatic  duct  (ductus  pancreaticus),  drains  the  left  limb  of 
the  gland,  and  opens  into  the  duodenum,  generally  in  company 
with  the  common  bile-duct,  but  occasionally  independently.  The 
second  duct,  the  accessory  duct  (ductus  pancreaticus  accessorius), 
carries  away  the  secretion  from  the  duodenal  or  right  limb,  and 
opens  independently  into  the  duodenum  a  short  distance  (30  to 
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50  mm.)  caudal  to  the  orifice  of  the  chief  duct.  The  two  ducts 
intercommunicate  in  the  interior  of  the  gland. 

In  order  to  expose  the  ducts  of  the  pancreas  and  the  termination 
of  the  bile-duct,  the  stomach  should  be  pulled  over  to  the  left  as 
far  as  possible  and  the  duodenum  to  the  right.  A  dissection 
must  then  be  carefully  conducted  between  the  pancreas  and  the 
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Fig.  16. — Dissection  of  the  male  abdomen  and  thorax. 


duodenum,  in  the  angle  formed  by  the  stomach  and  the  adjacent 
part  of  the  descending  duodenum.  This  will  also  expose  the 
pancreatico-duodenal  artery  and  vein. 

It  should  be  noted  that  the  ductus  pancreaticus  is  generally 
quite  small,  whereas  the  ductus  pancreaticus  accessorius  is  large. 

A.  cceliaca. — The  coeliac  artery  is  dorsal  to  the  left  limb  of  the 
pancreas,  and  is  difficult  of  dissection  from  its  association  with 
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the  coeliac  ganglia  and  plexus  of  the  sympathetic  nervous  system. 
Possibly  the  easiest  way  to  find  the  vessel  is  by  following  either 
the  hepatic  artery,  already  encountered  at  the  porta  of  the  liver, 
or  the  splenic  artery  that  will  be  found  at  the  hilus  of  the  spleen. 

The  coeliac  artery  is  very  short  and  leaves  the  aorta  between 
the  two  lumbar  parts  of  the  diaphragm.  Its  branches  are  the 
hepatic ,  left  gastric,  and  splenic  arteries  ;  the  two  last-named  usually 
arising  at  the  same  point  or  even  from  a  short  common  trunk. 


A.  hepatica. — The  hepatic  artery  is  far  from  being  exclusively 
devoted  to  the  supply  of  the  liver.  Indeed,  the  greater  part  of 
the  blood  that  it  carries  is  destined  for  the  stomach,  the 
duodenum,  and  the  pancreas.  Passing  in  a  cranial  and  ventral 
direction,  the  artery  reaches  the  porta  of  the  liver,  where  it 
furnishes  a  variable  number  (2  to  5)  of  proper  hepatic  arteries 
(aa.  hepaticae  propriae)  to  the  liver.  Soon  after  the  origin  of 
the  last  branch  to  the  liver,  it  contributes  a  small  right  gastric 
artery  (a.  gastrica  dextra),  which  anastomoses  with  the  left  artery 
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of  the  same  name  on  the  lesser  curvature  of  the  stomach.  About 
the  same  point  there  is  commonly  the  origin  of  a  pancreatic 
branch. 

The  hepatic  artery  continues  in  the  lesser  omentum  from  the 
porta  of  the  liver  to  the  neighbourhood  of  the  pylorus,  where  it 
terminates  as  the  gastro-duodenal  artery  (a.  gastroduodenalis), 
which,  in  its  turn,  ends  by  dividing  into  right  gastro-epiploic 
(a.  gastroepiploica  dextra)  and  pancreatico-duodenal  (a.  pan- 
creaticoduodenalis)  arteries.  The  former  supplies  numerous 
branches  to  the  region  of  the  pylorus  and  then  follows  the  greater 
curvature  of  the  stomach,  in  the  ventral  layer  of  the  greater 
omentum,  to  anastomose  with  the  left  gastro-epiploic  branch  of 
the  splenic  artery. 

The  pancreatico-duodenal  artery,  somewhat  larger  than  the 
gastro-epiploic,  follows  the  lesser  curvature  of  the  duodenum. 
It  supplies  the  duodenum  and  the  adjacent  limb  of  the  pancreas, 
and  ends  by  anastomosing  with  the  first  intestinal  artery. 

A .  gastrica  sinistra. — The  left  gastric  artery  is  mainly  concerned 
in  the  supply  of  the  left  part  of  the  stomach  (more  particularly 
the  lesser  curvature)  and  the  region  of  the  cardia.  One  of  its 
branches  follows  the  lesser  curvature  and  anastomoses  with  the 
right  gastric  branch  of  the  hepatic  artery. 

A.  lienalis. — The  splenic  artery  runs  towards  the  left,  dorsal 
to  the  pancreas,  and  in  the  dorsal  layer  of  the  greater  omentum. 
Its  terminal  branches  supply  the  ventral  extremity  of  the  spleen, 
and  its  collateral  branches  of  moment  are  two  in  number,  the 
gastro-splenic  and  the  left  gastro-epiploic  arteries.  The  former 
(a.  gastrolienalis)  terminates  in  the  dorsal  end  of  the  spleen  and 
contributes  twigs  to  the  stomach.  The  left  gastro-epiploic  artery 
(a.  gastroepiploica  sinistra)  ramifies  over  the  greater  curvature 
of  the  stomach  and  finally  anastomoses  with  the  right  artery  of 
the  same  name. 

The  splenic  artery  supplies  several  branches  (rami  pancreatici) 
to  the  left  limb  of  the  pancreas. 

Vena  portse. — Since  it  drains  the  intestines,  stomach,  spleen, 
and  pancreas,  the  portal  vein  is  a  vessel  of  great  importance. 
Found  ventral  to  and  to  the  right  of  the  origin  of  the  coeliac 
artery,  the  vein  is  formed  by  the  union  of  two  venous  trunks  of 
considerable  size.  One  of  these  results  from  the  junction  of  the 
splenic  and  gastric  veins,  which,  in  the  main,  are  satellites  of 
the  arteries  of  the  same  name.  The  other  trunk  is  produced 
by  the  union  of  the  cranial  and  caudal  mesenteric  veins  and 
their  tributaries,  also  satellites  of  homonymous  arteries.  Thus 
constituted,  the  portal  vein  makes  directly  for  the  porta  of  the 
liver,  and  has  been  previously  seen  in  relation  to  the  hepatic 
artery  and  the  bile-duct.  Close  to  the  porta  it  is  joined  by  the 
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gastro-duodenal  vein,  and  usually  also  by  a  fair-sized  vessel  from 
the  pancreas. 

Within  the  liver  the  portal  vein  comports  itself  after  the 
manner  of  an  artery  ;  that  is  to  say,  it  repeatedly  divides  and 
finally  ends  in  capillary  spaces,  or  sinusoids,  between  the 
microscopic  cells  of  the  liver. 


V.  mesenterica  caudalis 


V.  mesenterica  cranialis 

V.  cava  caudalis 

V .  gastroduodenalis 


V .  gastroepiploica  sinistra 


V.  pancreaticoduodenalis 
V.  gastroepiploica  dextra 


Fig.  1 8. — The  portal  vein  and  its  tributaries. 


Dissection. — Strip  the  mediastinal  pleura  from  the  surface  of  the  peri¬ 
cardium  and  expose  the  phrenic  nerves.  At  the  same  time  the  fat  lying  in 
the  precardial  mediastinum  should  be  removed,  in  order  that  the  entire 
length  of  the  nerves  may  be  demonstrated.  If  the  subject  is  a  young  one, 
the  thymus  should  be  found  in  the  precardial  mediastinum.  Other  structures 
to  be  sought  are  the  pericardiaco-phrenic,  thymic,  and  mediastinal  branches  of 
the  internal  thoracic  artery. 

A.  thoracica  interna. — The  greater  part  of  the  internal 
thoracic  artery  has  already  been  examined.  Its  origin,  the  first 
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part  of  its  course,  and  some  of  its  earlier  branches  remain  for 
consideration.  The  vessel  is  a  branch  of  the  subclavian  artery 
and  arises  at  the  first  rib.  From  this  point  it  runs  obliquely 
in  a  caudal  and  ventral  direction  in  the  precardial  mediastinum, 
and  thus  reaches  the  sternum,  where  its  relationship  to  the 
transverse  thoracic  muscle  begins.  The  collateral  branches  now 
to  be  dissected  are  as  follows  : 

(i.)  Th e  pericardiaco-phrenic  artery  (a.  pericardiacophrenica)  is 
usually  very  small  and  follows  the  phrenic  nerve  as  far  as  the 
pericardium.  (2)  Branches  to  the  thymus  (aa.  thymicas)  are 
naturally  most  easily  demonstrated  in  the  young.  (3)  Several 
small  arteries  are  distributed  in  the  precardial  mediastinum  (aa. 
mediastinales)  and  small  bronchial  branches  (rami  bronchiales)  to 
the  apical  lobe  of  the  lung. 

V.  thoracica  interna. — The  internal  thoracic  vein  is  a  satellite 
of  the  artery  of  the  same  name  and  receives  tributaries  equivalent 
to  the  branches  of  the  artery.  The  mode  of  termination  of  the 
vein  is  subject  to  some  variation.  It  may  open  into  the  innominate 
vein  of  its  own  side,  or  into  the  cranial  vena  cava. 

Thymus. — If  the  animal  is  more  than  two  or  three  years  old, 
there  is  little  chance  of  seeing  more  than  the  merest  trace  of  the 
thymus.  When  present  and  of  good  size,  the  organ  is  a  greyish 
lobulated  body  lying  in  the  precardial  mediastinum,  ventral  to 
the  trachea  and  large  vessels,  and  flattened  laterally  in  conformity 
with  the  place  of  its  location.  At  its  maximum  development  the 
thymus  extends  a  little  beyond  the  first  rib  on  the  one  hand,  and 
overlaps  the  pericardium  slightly  on  the  other. 

The  Lungs  ( Pulmones ). — Each  lung  is  a  soft,  spongy  organ 
occupying  a  considerable  part  of  one  side  of  the  thoracic  cavity 
and,  as  has  been  seen,  in  intimate  association  with  the  pleura  of 
that  side.  With  the  exception  of  attachments  by  its  root  (radix 
pulmonis)  and  the  pulmonary  ligament,  each  lung  lies  free. 
The  lungs  of  the  dog  are  frequently  of  a  greyish  colour  due  to 
pigmentation. 

Deep  fissures  (incisurae  interlobares),  cutting  the  substance  of 
the  organ  to  its  root,  divide  each  lung  into  lobes.  The  left  lung 
is  completely  divided  into  two  parts,  of  which  the  more  cranial 
is,  in  its  turn,  partially  subdivided.  The  completely  isolated 
lobe  is  basal  in  position  and  related  to  the  diaphragm — the 
diaphragmatic  lobe  (lobus  diaphragmaticus).  The  imperfectly 
separated  lobes  are  known  as  apical  (lobus  apicalis)  and  cardiac 
(lobus  cardiacus)  from  their  position  and  relations. 

The  right  lung  has  apical,  cardiac,  and  diaphragmatic  lobes 
completely  separated  from  each  other,  and,  in  addition,  an 
intermediate  lobe  (lobus  intermedius)  occupying  the  space  between 
the  diaphragmatic  lobes  of  the  two  lungs,  the  heart,  and  the 
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diaphragm.  The  intermediate  lobe  is  irregularly  pyramidal,  with 
its  base  applied  to  the  diaphragm.  At  its  ventral  angle  there  is 
a  deep,  rounded  notch,  in  which  are  lodged  the  caudal  vena  cava, 
the  right  phrenic  nerve,  and  the,  fold  of  pleura  associated  with 
these  structures. 

The  lateral  or  costal  surface  (facies  costalis)  of  each  lung  is 
smooth  and  glistening  from  the  presence  upon  it  of  visceral 
pleura.  Being  applied  closely  to  the  wall  of  the  chest,  the  surface 
follows  the  curve  of  the  ribs  and  is,  therefore,  convex  dorso- 
ventrally.  When  the  lungs  have  been  satisfactorily  hardened  by 


Diaphragmatic  lobe 


preservative  before  the  chest  is  opened,  the  surface  is  marked 
by  grooves  that  indicate  the  position  of  the  ribs. 

The  medial  or  mediastinal  surface  (facies  mediastinalis)  is  of 
much  smaller  extent  owing  to  the  fact  that  the  diaphragm 
encroaches  more  upon  the  thorax  medially  than  laterally.  The 
presence  of  the  heart  produces  a  deep  depression  on  this  face. 
Immediately  dorsal  to  the  cardiac  depression  is  the  hilus  pulmonis 
— that  is,  the  point  of  attachment  of  the  root.  Cranial  to  the 
cardiac  depression,  each  lung,  if  well  hardened,  shows  a  curved 
groove  for  the  internal  thoracic  artery. 

Though  these  are  the  general  features  of  the  mediastinal 
surface,  there  are  certain  points  of  dissimilarity  in  the  two  lungs. 
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In  addition  to  the  cardiac  depression,  the  left  lung  possesses  a 
deep  groove,  dorsal  to  the  hilus  and  the  pulmonary  ligament,  in 
which  lies  the  aorta.  The  rest  of  the  surface  is  flattened. 

The  mediastinal  surface  of  the  right  lung  has  an  extensive 
cardiac  depression,  in  the  formation  of  which  the  intermediate 
lobe  plays  a  part.  Running  from  the  neighbourhood  of  the  lung 
apex  is  a  broad  groove  for  the  cranial  vena  cava  ;  and  dorsal  to 
the  hilus,  and  connected  with  the  caval  groove,  there  is  a  deep, 
slightly  curved  channel  for  the  vena  azygos.  Caudal  to  the  lung 
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Fig.  20.- — Medial  aspect  of  the  right  lung. 


root  and  partly  formed  by  the  intermediate  lobe,  there  occurs  a 
broad  groove  for  the  oesophagus.  The  intermediate  lobe  itself 
forms  a  prominent,  pointed  projection  on  the  surface.  Frequently 
the  cardiac  depression  is  crossed  by  a  narrow,  shallow  groove 
caused  by  the  right  phrenic  nerve. 

The  dorsal  or  obtuse  border  (margo  obtusus)  of  each  lung  is 
adapted  to  the  channel  formed  by  the  ribs  and  the  vertebrae, 
and  consequently  is  thin  at  the  apex,  but  becomes  thick  and 
rounded  towards  the  base  of  the  organ. 

The  ventral  or  acute  border  (margo  acutus)  is  much  shorter 
and  thin  throughout.  It  occupies  the  narrow  space  (sinus  costo- 
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mediastinalis)  between  the  ribs  and  the  mediastinal  septum,  and 
is  notched  for  the  accommodation  of  the  heart  (incisura  cardiaca). 
The  cardiac  notch  is  much  deeper  in  the  right  lung  than  it  is 
in  the  left  ;  consequently  more  of  the  heart  is  uncovered  by 
lung  on  the  right  side  of  the  chest  than  on  the  left. 

The  apex  (apex  pulmonis)  of  the  lung  is  free,  bluntly  pointed, 
and  laterally  flattened.  The  base  (basis  pulmonis),  being  applied  to 
the  diaphragm,  possesses  a  concave  surface  (facies  diaphragmatica) 
that  slopes  in  a  caudal  and  lateral  direction.  Except  medially,  the 
border  circumscribing  the  base  is  sharp  and  fits  into  the  narrow 
space  between  the  diaphragm  and  the  ribs  (sinus  phrenicocostalisk 


Cardiac  lobe 

Fig.  21. — Lateral  surface  of  the  left  lung. 

It  will  be  noticed  that  the  two  lungs  differ  in  conspicuous 
respects.  The  incisura  cardiaca  is  deeper  in  the  right  lung 
because  the  more  bulky  part  of  the  heart,  the  base,  inclines 
towards  the  right  side  of  the  body.  The  right  lung  is  the  larger 
and  possesses  an  extra  (intermediate)  lobe.  The  apex  of  the 
right  lung  is  blunter  than  that  of  the  left. 

Dissection. — The  constituents  of  the  root  of  the  lung  should  now  be  isolated. 
In  removing  the  pleura  and  the  fatty  connective  tissue,  great  care  should  be 
exercised  not  to  injure  the  pulmonary  plexus  of  nerves  that  is  cranial  to  the 
root.  The  plexus  is  more  accessible  on  the  left  side,  the  vena  cava  interfering 
with  its  dissection  on  the  right.  The  various  structures  should  be  followed 
into  the  interior  of  the  lung,  in  order  that  their  manner  of  branching  may  be 
observed. 
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The  Root  of  the  Lung  (Radix  pulmonis). — The  root  of  each 
lung  contains  the  following  structures  :  (i)  Several  pulmonary 

veins  conveying  blood  from  the  lung  to  the  heart.  Although  it  is 
difficult  to  indicate  the  relative  position  of  the  root  constituents 
precisely  without  making  the  account  of  undue  length,  it  may 
be  said  that,  speaking  generally,  the  pulmonary  veins  are  most 
ventral.  (2)  Pulmonary  artery  distinguished  from  the  veins  by 
the  greater  thickness  of  its  wall,  and  by  a  somewhat  more  dorsal 
position.  (3)  Bronchus,  a  large  air-tube  produced  by  the  division 


Cardiac  lobe 


Fig.  22. — Medial  aspect  of  the  left  lung. 


of  the  trachea.  The  bronchus  occupies  the  dorsal  part  of  the 
lung  root.  (4)  Bronchial  arteries  of  small  size.  (5)  Nerves  in 
the  form  of  the  pulmonary  plexus,  which  is  produced  by  the 
intercommunicating  branches  from  the  vagus  and  sympathetic 
nerves,  and  is  connected  with  the  cardiac  plexus.  (6)  Lymphatic 
vessels  and  lymph-glands  (lymphoglandulae  bronchiales). 

Each  root  has  certain  structures  closely  related  to  it.  The 
vena  azygos  curves  round  the  root  of  the  right  lung  ;  and  the 
aorta  is  similarly  disposed  on  the  left  side.  Both  roots  are 
crossed  by  the  vagus  nerve  ;  and  the  phrenic  nerve,  though  not 
in  contact  with,  is  ventral  to  the  root.  Both  roots,  moreover, 
have  a  pulmonary  ligament  continued  towards  the  diaphragm. 
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It  should  be  noted  that,  because  of  restriction  exercised  by 
associated  structures  and  the  conformation  of  certain  parts  of 
the  thorax,  the  whole  of  the  lung  cannot  play  an  equal  part  in 
the  process  of  respiration.  Clearly,  expansion  of  the  lung  in  the 
region  of  the  hilus  is  impeded  by  the  bronchus  and  large  vessels, 
and  at  the  apex  by  the  comparative  straightness  and  immobility 
of  the  ribs  in  the  cranial  part  of  the  thorax.  Expansion  is  greatest 
where  the  lung  is  related  to  the  diaphragm  and  the  ribs  in  its 
vicinity. 

N.  phrenicus. — The  origin  of  the  phrenic  nerve  by  three  roots 
from  the  fifth,  sixth,  and  seventh  cervical  nerves  has  already  been 
noted.  Both  right  and  left  nerves  enter  the  thorax  ventral  to 
a  subclavian  artery  and  pass  through  the  precardial  mediastinum. 
They  then  cross  the  pericardium  ventral  to  the  roots  of  the  lungs. 
The  left  nerve  continues  through  the  post-cardial  mediastinum 
to  the  diaphragm,  but  the  right  nerve  courses  along  the  lateral 
aspect  of  the  caudal  vena  cava  and  is  therefore  not  contained 
within  the  mediastinal  septum,  but  in  the  special  fold  of  pleura 
provided  for  the  caval  vein.  There  is  a  further  difference  in  the 
relations  of  the  two  nerves.  The  left  crosses  the  commencement 
of  the  aortic  arch  and  the  pulmonary  artery,  the  pericardium 
intervening  ;  whereas  the  right  lies  along  the  face  of  the  cranial 
vena  cava. 

The  Pericardium  {Peri car  diurn). — The  pericardium  is  a  fibro- 
serous  sac  enveloping  the  heart.  It  is  conical  in  form  with  the 
base  of  the  cone  looking  towards  the  vertebrae  and  the  entrance 
to  the  chest.  The  apex  points  towards  the  sternum  and  the 
diaphragm.  Between  the  pericardium  and  the  sternum  there 
is  no  attachment  ;  but  the  apex  of  the  sac  is  connected  with 
the  fleshy  part  of  the  diaphragm  by  a  strong,  flattened  ligament. 
The  outer  face  of  the  pericardium  is  covered  by  pleura  (pleura 
pericardiaca),  and,  as  has  just  been  noticed,  is  crossed  by  the 
phrenic  nerves. 

The  outer  layer  of  the  pericardium  is  composed  of  strong 
fibrous  tissue,  and  is  continued,  as  tubular  investments,  on  to  the 
large  vessels  associated  with  the  base  of  the  heart. 

Dissection. — Make  a  crucial  incision  through  the  pericardium  and  examine 
its  interior. 

Within  the  fibrous  pericardium  is  a  serous  membrane  disposed 
after  the  customary  manner  of  its  kind  :  that  is  to  say,  the 
parietal  part  of  the  membrane  lines  the  fibrous  pericardium, 
and  is  reflected  along  the  great  vessels  on  to  the  heart  itself 
as  the  visceral  pericardium  or  epicardium.  It  will  be  observed 
that  the  aorta  and  pulmonary  artery  are  enclosed  within  a  common 
tubular  sheath  of  the  serous  pericardium.  Dorsal  to  these  vessels 
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is  a  passage,  the  transverse  sinus  of  the  pericardium  (sinus  trans- 
versus  pericardii). 

The  serous  membrane  endows  the  fibrous  pericardium  and  the 
surface  of  the  heart  with  a  smooth  glistening  appearance,  and, 
like  all  other  serous  membranes,  is  always  moist. 

Vena  cava  cranialis. — The  cranial  vena  cava  is  a  large  vessel 
formed,  on  about  the  level  of  the  middle  of  the  first  sternal 
segment,  by  the  union  of  the  right  and  left  innominate  veins. 
Each  innominate  vein  (v.  anonyma)  in  its  turn  results  from  the 
junction  of  the  jugular  and  subclavian  veins  of  its  own  side.  As 
collateral  tributaries,  each  innominate  vein  has  the  internal 
thoracic  vein  and  a  common  trunk  formed  by  the  vertebral  and 
costo-cervical  veins  flowing  into  it.  Any  of  these,  however,  may 
join  the  vena  cava  directly. 

The  cranial  vena  cava  lies  in  the  precardial  mediastinum 
ventral  to  the  trachea,  and  pierces  the  pericardium  to  the  right 
of  the  aortic  arch.  The  vein  terminates  by  opening  into  the  right 
atrium  of  the  heart. 

During  the  process  of  cleaning  the  vena  cava,  several 
mediastinal  lymph-glands  (lymphoglandulae  mediastinales)  will 
be  revealed.  Some  of  these  are  ventral  to  the  vein  :  others  are 
between  the  vein  and  the  trachea. 

Vena  azygos. — The  azygos  vein  begins  in  the  abdomen  and 
drains  a  considerable  proportion  of  the  wall  of  the  chest.  At 
the  present  moment  only  its  terminal  part  can  be  examined.  The 
vein  joins  the  cranial  vena  cava  just  as  this  is  entering  the  heart, 
or  it  may  open  into  the  right  atrium  itself. 

Vena  cava  caudalis. — -The  caudal  vena  cava  begins  on  a  level 
with  the  last  lumbar  vertebra,  and  enters  the  thorax  by  the 
foramen  venae  cavae  of  the  diaphragm.  The  thoracic  part  of  the 
vein,  which  is  all  that  should  be  examined  now,  lies  in  a  notch 
in  the  intermediate  lobe  of  the  right  lung,  enclosed  in  a  fold  of 
pleura.  The  vein  passes  through  the  pericardium  and  opens  into 
the  right  atrium  of  the  heart. 

The  right  phrenic  nerve,  as  has  already  been  seen,  lies  lateral 
and  ventral  to  the  vein. 

Dissection. — In  order  to  give  more  room  for  the  dissection  of  the  heart, 
etc.,  the  lungs  may  now  be  removed. 

The  Heart  {Cor). — The  heart  is  a  hollow  muscular  organ  in  the 
form  of  an  irregular  cone  placed  so  obliquely  in  the  chest  that  its 
base  (basis  cordis)  looks  slightly  towards  the  vertebral  column,  but 
mainly  towards  the  entrance  to  the  thorax.  The  blunt  apex 
(apex  cordis),  on  the  other  hand,  is  directed  mainly  toward  the 
diaphragm,  but  also  towards  the  ventral  aspect  of  the  body  and 
slightly  towards  the  left. 
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The  heart  of  the  dog  is  flattened  in  an  oblique  dorso-ventral 
direction,  so  that  it  presents  convex  sterno-costal  and  diaphragm¬ 
atic  surfaces  and  thick  right  and  left  borders. 

The  exterior  of  the  heart  is  divided  into  areas  corresponding 
to  the  four  cavities  in  the  interior.  Forming  the  base  are  the  two 
atria,  separated  from  the  much  larger  ventricles  by  the  coronary 
groove  (sulcus  coronarius),  which  is  continuous  round  the  whole 
heart  except  where  interrupted  by  the  pulmonary  artery.  Owing 
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Fig.  23. — Left  aspect  of  the  heart. 


to  the  presence  of  fat  and  blood-vessels,  the  depth  of  the  sulcus 
cannot  be  properly  estimated  in  the  undissected  heart. 

Externally  the  distinction  between  the  right  and  left  atria  is 
very  imperfectly  marked,  except  on  the  left  side.  Caudally  there 
is  only  a  faint  line  of  demarcation  between  the  two  chambers  in 
the  form  of  a  shallow  groove  between  the  pulmonary  veins  and 
the  caudal  vena  cava.  Consequently  the  common  atrial  mass  is 
crescentic  in  form,  the  horns  of  the  crescent  being  two  free 
projections,  the  auriculce  cordis ,  separated  from  each  other  by  the 
pulmonary  artery  and  the  aorta. 
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The  ventricular  part  of  the  heart  is  responsible  for  the  conical 
shape  of  the  organ  as  a  whole.  Its  base  is  connected  with  the 
atria,  while  its  apex  forms  the  apex  of  the  entire  organ.  The 
common  mass  of  the  two  ventricles  presents  two  surfaces  and  two 
borders.  The  sterno-costal  face  (facies  sternocostalis)  is  convex 
and  is  crossed  obliquely  by  a  furrow,  the  left 1  longitudinal  groove 
(sulcus  longitudinalis  sinistra),  which  begins  at  the  root  of  the 
pulmonary  artery  and  extends  as  far  as  the  right  border.  The 


diaphragmatic  surface  (facies  diaphragmatica)  differs  in  being  not 
so  convex  and  of  much  smaller  extent.  It  is  traversed  by  a 
right 1  longitudinal  groove  (sulcus  longitudinalis  dextra),  which 
begins  at  the  coronary  sulcus  opposite  the  terminal  part  of  the 
caudal  vena  cava,  and  ends  by  joining  the  left  longitudinal  sulcus 
at  the  right  border  of  the  heart.  The  two  grooves  indicate  the 
position  of  the  septum  between  the  two  ventricles. 

1  Owing  to  the  sfikpe  of  the  dog’s  heart  and  the  direction  of  its  long  axis, 
the  left  and  right  longitudinal  grooves  are  ventral  and  dorsal  respectively. 
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The  borders  of  the  heart  differ  considerably.  The  right  is  the 
longer,  the  more  convex,  and  much  the  sharper,  and  is  notched 
where  the  two  longitudinal  grooves  join  a  little  to  the  right  of 
the  apex. 

Dissection. — The  vessels  and  nerves  that  supply  the  substance  of  the  heart 
should  now  be  examined.  In  order  to  do  this  it  is  necessary  to  remove 
the  epicardium  and  subjacent  fat  from  the  grooves.  The  remains  of  the 
pericardium  should  also  be  cleared  away. 

The  wall  of  the  heart  is  supplied  with  blood  by  the  two 
coronary  arteries,  right  and  left. 

A.  coronaria  dextra. — The  right  coronary  artery  leaves  the 
aorta  behind  the  right  valve  that  guards  the  exit  into  this  vessel 
from  the  left  ventricle.  From  this  point  it  runs  along  the  right 
part  of  the  coronary  groove  to  the  diaphragmatic  surface  of  the 
heart,  where  it  gives  off  a  descending  branch  (ramus  descendens), 
which  traverses  the  right  longitudinal  sulcus. 

A.  coronaria  sinistra. — The  left  coronary  artery  is  much 
larger  than  the  right,  and  leaves  the  aorta  behind  its  left  valve 
to  pass  backwards  to  the  right  of  the  pulmonary  artery.  Its 
circumflex  branch  (ramus  circumflexus)  runs  along  the  coronary 
groove  to  the  diaphragmatic  surface,  where  it  ends  close  to  the 
termination  of  the  right  artery.  Numerous  branches  ramify  over 
the  surface  of  the  left  ventricle,  but  the  largest  (ramus  descendens) 
leaves  the  coronary  artery  very  early  and  follows  the  left 
longitudinal  groove.  Another  descending  branch  of  smaller  size 
leaves  the  coronary  artery  close  to  its  termination,  and  is 
distributed  over  the  wall  of  the  ventricle. 

Vv.  cordis. — An  examination  of  the  coronary  groove  on  a 
level  with  the  pulmonary  veins  and  the  caudal  vena  cava  will 
reveal  a  large  venous  trunk  of  no  great  length.  This  is  the 
coronary  sinus  (sinus  coronarius)  in  which  the  large  vein  of  the 
heart  (v.  cordis  magna)  ends.  By  means  of  the  sinus  the  bulk 
of  the  blood  from  the  wall  of  the  organ  is  transferred  to  the  right 
atrium.  In  addition,  there  are  numerous  small  veins  that  open 
directly  into  the  atrium. 

Dissection. — Now  proceed  to  examine  the  interior  of  the  heart,  beginning 
with  the  right  atrium.  In  order  to  open  this  cavity  most  advantageously,  it  is 
necessary  to  make  two  incisions,  (i)  Enter  the  knife  at  the  termination  of 
the  caudal  vena  cava  and  carry  it  in  a  straight  line  to  the  point  at  which  the 
cranial  vena  cava  joins  the  heart.  (2)  From  the  middle  of  the  first  incision 
carry  a  second  to  the  tip  of  the  auricle  of  the  atrium. 

The  Cavities  of  the  Heart.  Atrium  dextrum.  —  As  an 
examination  of  the  exterior  of  the  heart  has  shown,  each  atrium 
is  divisible  into  a  main  part  intimately  connected  with  the  other 
atrium  and  the  ventricle  of  its  own  side,  ancl^i  freer  auricle 
(auricula  cordis). 
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Like  all  the  cavities  of  the  heart,  the  right  atrium  has  a 
smooth,  glistening  lining,  the  endocardium  ;  but  the  wall  of  the 
auricle  and  the  right  wall  of  the  main  cavity  are  rendered  uneven 
by  the  presence  of  reticulate  muscular  ridges  known  as  the 
musculi pectinati.  The  ridges  end  at  a  prominent,  semilunar  crest, 
the  crista  terminalis ,  which  corresponds  in  position  to  a  shallow 
and  often  very  imperfectly  defined  groove,  the  sulcus  terminalis , 
on  the  exterior  of  the  atrium. 

The  openings  by  which  blood  enters  the  atrium  are  as  follows  : 
(i)  The  opening  of  the  caudal  vena  cava  ;  (2)  the  opening  of  the 
cranial  vena  cava  ;  (3)  the  opening  of  the  coronary  sinus  ;  (4)  the 
openings  of  the  small  veins  of  the  heart. 

The  caval  openings  occupy  the  opposite  ends  of  the  atrium. 
Between  them  is  a  semilunar  ridge  projecting  from  the  wall  of 
the  cavity,  and  known  as  the  intervenous  tubercle  (tuberculum 
intervenosum).  The  coronary  sinus  opens  immediately  ventral 
to  the  caudal  caval  opening,  and  between  this  and  the  orifice  that 
leads  from  the  atrium  into  the  right  ventricle.  A  variable  fold 
of  endocardium  and  subendocardial  tissue,  the  valve  of  the  vena 
cava  (valvula  venae  cavae),  exists  between  the  mouth  of  the 
coronary  sinus  and  the  caval  opening. 

Blood  passes  from  the  atrium  into  the  right  ventricle  by  a 
large,  rounded  atrio-ventricular  orifice)  which  occupies  the  whole 
of  the  floor  of  the  main  part  of  the  atrium. 

The  septum  between  the  right  and  left  atria  (septum  atriorum) 
is  not  equally  thick  throughout.  The  thinnest  part  is  at  the 
bottom  of  a  poorly  defined  depression,  the  fossa  ovalis,  which 
marks  the  position  of  an  embryonic  connection  (foramen  ovale) 
between  the  two  cavities. 

Dissection. — The  right  ventricle  must  now  be  opened.  Make  an  incision 
through  the  wall  of  the  ventricle  parallel  to,  and  a  short  distance  from,  the 
coronary  sulcus.  Care  must  be  taken  not  to  insert  the  knife  too  deeply,  or 
the  tricuspid  valve  may  be  injured.  The  incision  should  be  carried  well 
towards  the  commencement  of  the  pulmonary  artery.  A  second  incision  must 
begin  where  the  first  finished,  i.e .,  near  the  pulmonary  artery,  and  should  be 
carried  parallel  to,  and  a  short  distance  from,  the  longitudinal  groove  as  far 
as  the  right  border  of  the  heart. 

Ventriculus  dexter. — The  cavity  of  the  right  ventricle  has  a 
triangular  outline.  The  base  of  the  triangle  is  formed  by  the 
right  border  of  the  heart,  and  its  apex  by  that  part  of  the  ventricle 
which  is  known  as  the  conus  arteriosus  from  its  conical  shape  and 
its  communication  with  the  pulmonary  artery.  The  cavity  of  the 
ventricle  does  not  reach  the  apex  of  the  heart,  but  stops  short 
on  a  level  with  the  point  at  which  the  longitudinal  groove  of  the 
exterior  crosses  the  right  border. 

It  will  be  observed  that  the  septum  between  the  two  ventricles 
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(septum  ventriculorum)  is  convex  towards  the  right,  thus  causing 
the  cavity  of  the  right  ventricle  to  present  a  crescentic  outline 
were  a  transverse  section  to  be  made. 

The  whole  of  the  interior  of  the  wall  of  the  ventricle  is 
irregular  owing  to  the  presence  of  fleshy  ridges  (trabeculae  carneae), 
least  well  marked  in  the  conus  arteriosus.  Some  of  the  trabeculae 
are  ridges  simply  ;  others  are  in  the  form  of  cords  attached  at 
their  two  ends.  Three  or  more  conical,  muscular  processes, 
known  as  the  musculi papillares ,  have  filamentous  tendinous  cords, 
(chordae  tendineae)  attached  to  their  apices.  One  or  more  slender, 
and  often  branched,  muscular  cords  pass  across  the  cavity  of  the 
ventricle  from  the  septum  to  the  outer  wall. 

The  opening  (ostium  atrioventriculare  dextrum)  from  the 
atrium  into  the  ventricle  is  guarded  by  the  tricuspid  valve  (valvula 
tricuspidalis),  composed  of  three  triangular,  membranous  cusps. 
The  bases  of  the  cusps  are  attached  to  the  margin  of  the  atrio¬ 
ventricular  orifice,  and  each  cusp  has  chordco  tendinece  affixed  to 
its  margin  and  ventricular  surface.  Most  usually  smaller  cusps, 
of  similar  form,  intervene  between  the  three  major  cusps. 

The  exit  from  the  ventricle,  i.e.  the  opening  (ostium  pulmonale) 
into  the  pulmonary  artery,  is  provided  with  three  pocket-shaped 
semilunar  valves  so  arranged  as  to  prevent  the  backward  flow  of 
blood  from  the  artery  into  the  ventricle,  but  offering  no  obstacle 
to  the  passage  of  blood  from  the  ventricle  into  the  artery. 

Dissection. — Now  proceed  to  examine  the  left  side  of  the  heart,  beginning 
with  the  left  atrium.  To  open  this  chamber  it  is  only  necessary  to  make  one 
incision,  beginning  far  back  and  cutting  forwards  to  the  extremity  of  the 
auricular  appendage.  The  incision  shouid  be  made  at  no  great  distance  from 
the  coronary  sulcus,  in  order  to  avoid  injury  to  the  terminations  of  the 
pulmonary  veins. 

Atrium  sinistrum . — In  its  outward  characters  the  left  atrium 
differs  somewhat  from  the  corresponding  chamber  on  the  right 
side  of  the  heart.  The  auricle  is  more  ventral  in  position,  blunter 
at  its  tip,  and  more  or  less  dentated  along  its  border.  In  the 
interior  of  the  cavity  the  wall  is  smooth,  except  in  the  auricle,  in 
which  part  alone  are  there  musculi  pectinati.  The  number  of 
openings  from  the  pulmonary  veins  into  the  atrium  is  variable 
(three  to  five).  The  atrio-ventricular  orifice  (ostium  atrio¬ 
ventriculare  sinistrum)  is  oval  in  outline  and  somewhat  smaller 
than  the  corresponding  opening  in  the  right  chamber. 

Dissection. — In  order  to  open  the  left  ventricle  an  incision  should  begin 
near  the  coronary  sulcus  and  be  carried  parallel  to  one  longitudinal  groove, 
round  the  apex  and  up  the  other  side  parallel  to  the  other  longitudinal  groove. 

Ventriculus  sinister. — The  left  ventricle  differs  from  the  right 
in  its  general  shape.  It  is  conical  in  conformity  with  the  general 
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form  of  the  ventricular  part  of  the  heart,  and  its  apex  is  continued 
to  the  apex  of  the  heart  as  a  whole.  Owing  to  the  thickness 
of  its  wall,  coupled  with  the  fact  that  the  inter-vcntricular  septum 
is  concave  towards  the  left,  a  transverse  section  of  the  left  ventricle 
presents  an  oval  or  rounded  outline. 


Fig.  25. — Longitudinal  section  of  the  heart.  Left  segment. 


Usually  the  trabeculae  carneae  are  less  conspicuous  than  in 
the  right  ventricle  ;  and  the  papillary  muscles  are  larger  and 
only  two  in  number. 

The  atrio-ventricular  opening  is  provided  with  a  valve  of 
two  cusps  (valvula  bicuspidalis),  each  being  larger  and  stronger 
than  the  segments  of  the  tricuspid  valve.  As  on  the  right  side, 
there  are  generally  smaller  cusps  intervening  between  the  major 
segments. 
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The  exit  from  the  ventricles  is  by  the  aortic  opening 
(ostium  aorticum),  around  which  are  arranged  three  semilunar 
valves  similar  to  those  guarding  the  entrance  to  the  pulmonary 
artery  but  stronger  in  structure.  Their  examination  will  be 
more  easily  effected  at  a  later  stage  of  the  dissection. 


Aorta 


V.  cava  cranialis 


Right  atrium 


Right  ventricle 


Semilunar  valves 


Left  ventricle 


Vv.  pulmonales 


—  Left  atrium 


V.  cava  caudalis 


Bicuspid  valve. 


Papillary  muscle 


Fig.  26. — Longitudinal  section  of  the  heart.  Right  segment. 


A.  pulmonalis. — The  pulmonary  artery  is  the  large  vessel 
that  leaves  the  conus  arteriosus  of  the  right  ventricle.  It  lies 
at  first  between  the  auricles  of  the  right  and  left  atria,  with  the 
aorta  on  its  right.  After  a  short  oblique  course  in  a  dorsal  and 
caudal  direction,  the  artery  terminates  by  dividing  into  right 
and  left  branches  that  enter  the  right  and  left  lungs  respectively. 

Aorta. — The  aorta — the  main  artery  of  the  body  as  a  whole — 
leaves  the  left  ventricle.  The  first  part  of  the  vessel  forms  an 
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arch,  which  is  generally  considered  to  be  divisible  into  (i)  the 
ascending  aorta,  and  (2)  the  aortic  arch  proper.  A  strict  division, 
however,  is  impracticable  in  the  dog,  and  it  is  sufficient  to  say 
that  the  ascending  aorta  is  that  part  from  which  the  coronary 
arteries  arise.  The  vessel  is  here  slightly  dilated  into  three 
sinuses  of  the  aorta  (sinus  aortae),  corresponding  in  position  to 
the  semilunar  valves  at  the  aortic  entrance. 

The  aortic  arch  has  its  convexity  looking  dorso-cranialwards 
and  towards  the  left.  From  the  convexity  spring  two  vessels, 
the  brachio-cephalic  and  left  subclavian  arteries.  The  concavity 
of  the  arch  is  closely  related  to  the  pulmonary  artery,  with  which 
it  is  connected  by  a  fibrous  cord,  the  ligamentum  arteriosum  repre¬ 
senting  an  embryonic  communication  between  the  two  vessels. 

Dorsally  the  aortic  arch  is  related  to  the  trachea  and 
oesophagus.  The  left  vagus,  cardiac,  and  recurrent  nerves  cross 
the  ventral  surface  of  the  arch  near  its  termination. 

The  curve  of  the  arch  brings  the  artery  into  contact  with 
the  vertebral  column,  at  which  point  the  descending  aorta  (aorta 
descendens)  may  be  held  to  begin. 

Dissection. — The  vessels  leaving  the  aortic  arch  should  be  followed  to 
the  entrance  to  the  chest.  This  is  facilitated  by  cutting  through  the  cartilages 
of  the  first  pair  of  ribs  where  they  join  the  bony  segment  of  the  rib.  The 
first  segment  of  the  sternum,  with  the  cartilages  attached,  may  now  be  turned 
over  towards  the  head.  The  cranial  vena  cava  should  also  be  cut  across. 
In  cleaning  the  arteries  great  care  must  be  taken  to  preserve  intact  the 
numerous  nerves — some  of  them  small — that  are  related  to  the  vessels. 

A.  brachiocephalica. — The  brachio-cephalic  artery  is  the 
larger  of  the  two  vessels  arising  from  the  aortic  arch,  and  is 
the  first  to  take  origin  therefrom.  It  leaves  the  arch  about  the 
median  plane  and  passes  towards  the  thoracic  inlet  immediately 
ventral  to  the  trachea.  The  brachio-cephalic  artery  gives  origin  to 
the  left  common  carotid  artery ,  and  shortly  afterwards  terminates 
by  dividing  into  the  right  subclavian  and  right  common  carotid 
arteries. 

A.  carotis  communis  sinistra. — The  left  common  carotid 
artery  begins  ventral  to  the  trachea  and  travels  to  the  thoracic 
entrance  by  running  obliquely  across  the  ventral  face  of  the 
oesophagus. 

A.  subclavia  dextra. — The  right  subclavian  artery  curves 
lateralwards  to  the  cranial  border  of  the  first  rib.  Ventral  to 
it  are  the  right  innominate  vein,  the  right  phrenic,  and  vagus 
and  sympathetic  nerves.  The  right  recurrent  nerve  (a  branch 
of  the  vagus)  bends  round  the  caudal  border  of  the  artery.  The 
branches  of  the  right  subclavian  artery  are  :  (1)  Vertebral  artery  ; 
(2)  costo-cervical  trunk  ;  (3)  omo-cervical  trunk ;  (4)  internal 

thoracic  artery  ;  (5)  axillary  artery . 
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A.  carotis  communis  dextra. — The  right  common  carotid 
artery  passes  to  the  thoracic  inlet  by  crossing  the  ventral  surface 
of  the  trachea  with  a  slight  degree  of  obliquity. 

A.  subclavia  sinistra. — The  left  subclavian  artery  leaves  the 
aortic  arch  some  little  distance  to  the  left  of  the  point  of  origin 
of  the  brachio-cephalic  artery,  and  at  a  more  dorsal  level.  It 
gains  the  thoracic  inlet  by  running  along  a  groove  formed  by 
the  oesophagus  and  the  longus  colli  muscle.  The  left  phrenic 
and  vagus  nerves  lie  ventral  to  the  artery.  Its  branches  are  the 
same  as  those  of  the  right  subclavian  artery. 

(1)  A.  vertebralis . — The  vertebral  artery  is  of  large  size,  and 
on  the  right  side  crosses  the  lateral  surface  of  the  trachea  to 
disappear  between  the  scalenus  and  longus  colli  muscles,  and  so 
reach  the  foramen  in  the  transverse  process  of  the  sixth  cervical 
vertebra.  Its  subsequent  course  through  the  foramina  of  the 
rest  of  the  cervical  vertebrae  will  be  exposed  at  a  later  stage 
in  the  dissection.  The  left  vertebral  artery  crosses  the  oesophagus 
instead  of  the  trachea. 

(2)  Truncus  costocervicalis . — The  costo-cervical  trunk  is  a 
large  branch  of  the  subclavian  artery  running  towards  the 
vertebral  column  within  the  first  rib.  Its  branches  are  three  in 
number,  namely,  the  deep  cervical  and  supreme  intercostal 
arteries,  and  the  transverse  artery  of  the  neck. 

The  deep  cervical  artery  (a.  cervicalis  profunda)  curves  round 
the  cranial  border  of  the  first  rib  dorsal  to  the  attachment  of  the 
scalenus  muscle. 

The  supreme  intercostal  and  transverse  arteries  generally 
leave  the  costo-cervical  trunk  as  a  short  common  vessel.  The 
supreme  intercostal  artery  (a.  intercostalis  suprema)  runs  under 
the  necks  of  the  second  and  third  ribs,  and  contributes  the  second, 
third,  and  possibly  also  the  fourth  intercostal  arteries. 

The  transverse  artery  of  the  neck  (a.  trans versa  colli)  pierces 
the  vertebral  extremity  of  the  first  intercostal  space. 

(3)  Truncus  omocervicalis . — The  omo-cervical  trunk,  arising 
from  the  subclavian  within  the  first  rib,  at  once  leaves  the  thorax 
and  has  been  found  in  the  triangular  space  at  the  root  of  the 
neck,  where  it  divides  into  ascending  cervical  and  transverse 
scapular  arteries. 

(4)  A.  thoracica  interna. — The  internal  thoracic  artery  leaves 
the  subclavian  at  the  same  level  as  the  omo-cervical  trunk,  but 
from  the  opposite  side  of  the  artery.  The  whole  of  its  course 
has  now  been  exposed. 

Dissection. — In  order  to  examine  the  cardiac  and  pulmonary  nerve-plexuses 
in  their  entirety,  the  aortic  arch  should  be  cut  at  its  two  ends.  Then,  if  the 
ligamentum  arteriosum  be  also  cut,  the  arch  can  be  turned  forward,  thus 
exposing  the  trachea,  oesophagus,  and  left  recurrent  nerve. 
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Plexus  cardiacus  et  plexus  pulmonalis . — These  two  plexuses 
are  intimately  connected  with  one  another.  They  are  formed  by 
intercommunicating  branches  from  the  sympathetic  (ganglion 
thoracale  primum),  the  vagus,  and  the  recurrent  nerves.  More  or 
less  independent  branches  (rami  bronchiales)  leave  the  vagus 
about  the  level  of  the  tracheal  bifurcation  and  pass  into  the 
hilus  of  the  lung  as  constituents  of  its  root.  Nerves  from  the 
cardiac  plexus  pierce  the  pericardium  in  the  neighbourhood  of 
the  pulmonary  artery  and  the  aorta. 

Dissection. — Remove  the  heart  from  the  thorax.  The  vena  azygos  and 
the  caudal  vena  cava  will  be  the  only  vessels  requiring  division.  The  semi¬ 
lunar  valves  should  be  displayed  by  slitting  open  the  commencement  of  the 
pulmonary  artery  and  the  aorta.  In  doing  so  the  cut  should  be  made  between 
two  cusps  so  as  to  avoid  undue  injury. 

The  Semilunar  Valves  ( Valvulce  semilunares'). —  At  the 
entrance  to  the  aorta  and  pulmonary  artery  valves  are  disposed 
to  prevent  the  regurgitation  of  blood  from  the  vessel  into  the 
ventricle.  Each  valve  is  crescentic  and  pocket-like,  with  a  convex 
attached  border,  and  a  free  margin  that  projects  into  the  lumen 
of  the  artery.  In  the  middle  of  the  free  border  a  small,  nodular, 
fibrous  thickening  (nodulus  valvulae  semilunaris)  can  be  demon¬ 
strated  in  the  aortic  valves,  but  is  very  small  or  entirely  absent  in 
the  pulmonary  valves.  Behind  each  valve  the  wall  of  the  artery 
is  slightly  dilated  to  form  a  sinus. 

The  three  aortic  semilunar  valves  (valvulae  semilunares  aortae) — 
right,  left,  and  caudal  in  position — are  stronger  than  the  pulmonary 
valves,  owing  to  the  circumstance  that  they  have  to  withstand  a 
greater  pressure  of  blood.  From  the  sinuses  behind  two  of  the 
valves  (right  and  left)  openings  into  the  coronary  arteries  will  be 
readily  discovered. 

The  three  pulmonary  semilunar  valves  (valvulae  semilunares 
arteriae  pulmonalis)  are  cranial,  right  and  left  in  disposition.  The 
sinuses  behind  them  present  no  arterial  orifices. 

The  Structure  of  the  Heart. — By  far  the  greater  part  of  the 
thickness  of  the  wall  of  the  heart  is  composed  of  muscular  tissue 
constituting  the  myocardium  :  much  more  abundant  in  the 
ventricles  than  in  the  atria.  By  careful  dissection  it  is  possible 
to  show  that  the  muscular  fibres  are  disposed  in  indefinite  layers, 
and  run  circularly  and  obliquely  in  direction. 

At  the  junction  of  the  ventricles  and  the  atria  are  two  fibrous 
rings,  surrounding  the  atrio-ventricular  orifices,  and  affording 
attachment  to  the  bicuspid  and  tricuspid  valves.  Smaller  rings 
of  fibrous  tissue  surround  the  pulmonary  and  aortic  orifices,  and 
give  attachment  to  the  valves  of  these  openings. 

Covering  the  heart  externally  is  the  visceral  portion  of  the 
serous  pericardium,  the  epicardium ,  between  which  and  the 
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myocardium  is  a  greater  or  less  amount  of  fat,  particularly 
abundant  in  the  grooves. 

The  interior  of  the  heart  is  lined  by  a  smooth,  shining 
membrane,  the  endocardiu7n)  continuous  with  the  lining  of  the 
blood-vessels  and  concerned  in  the  formation  of  the  valves. 

Arrangement  of  the  Cardiac  Orifices. — If  the  atria  be  removed 
the  relative  position  of  the  openings  into  and  out  of  the  ventricles 
will  be  disclosed.  Most  cranial  and  towards  the  left  is  the 
pulmonary  opening.  Immediately  caudal  to  this  and  slightly 
to  its  right  is  the  orifice  leading  into  the  aorta.  The  right  and 
left  atrio-ventricular  openings  are  not  on  the  same  transverse 
level  ;  the  left  opening  being  the  more  caudal. 

Dissection. — Carefully  clean  the  trachea,  the  bronchi,  the  oesophagus,  and 
the  vagus  nerves.  In  doing  so  bronchial  lymph-glands  (lymphoglandulae 
bronchiales)  will  be  found  in  the  neighbourhood  of  the  termination  of  the 
trachea,  more  especially  between  the  diverging  bronchi. 

The  Trachea  and  Bronchi. — The  trachea  or  tube  by  which 
air  passes  to  and  from  the  lungs  begins  in  the  neck,  traverses 
the  thoracic  inlet  and  precardial  mediastinum,  and  ends  in  the 
two  bronchi  immediately  dorsal  to  the  commencement  of  the 
aorta.  Since  the  presence  of  the  oesophagus  causes  it  to  incline 
slightly  to  the  right,  the  thoracic  part  of  the  trachea  is  not  exactly 
in  the  middle  line  except  at  its  termination. 

The  main  ventral  relations  of  the  trachea  in  the  chest  are 
the  two  innominate  veins,  the  cranial  vena  cava,  the  right  subclavian 
artery,  the  right  and  left  common  carotid  arteries,  the  brachio¬ 
cephalic  artery,  and  the  aortic  arch.  Along  the  left  ventral 
border  runs  the  left  recurrent  nerve.  To  the  left  the  trachea 
is  related  to  the  oesophagus,  and  to  the  right  to  the  right  phrenic 
and  vagus  nerves.  Dorsally  it  is  in  contact  with  the  longus 
colli  muscle,  except  close  to  its  bifurcation,  where  the  oesophagus, 
inclining  to  the  right,  intervenes. 

Of  the  bronchi,  the  right  is  the  larger  and  is  in  contact  with 
the  vena  azygos  ;  the  left  bronchus  is  crossed  dorsally  by  the 
oesophagus. 

N.  vagus. — The  right  and  left  vagus  nerves,  after  descending 
the  neck  in  intimate  association  with  the  right  and  left  sympathetic 
nerve  cords,  enter  the  thorax  between  the  innominate  vein  and 
subclavian  artery  of  their  own  side.  The  close  relationship  of 
the  vagus  and  sympathetic  nerves  ceases  within  the  first  rib 
or  the  first  intercostal  space. 

In  the  precardial  and  cardial  mediastina  the  two  vagus  nerves 
have  different  relations.  The  right  nerve  is  at  first  lateral  to 
the  trachea.  It  then  passes  medial  to  the  vena  azygos  and 
across  the  dorsal  aspect  of  the  root  of  the  right  lung,  and  thus 
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Fig.  27. — Bronchi  and  their  branches,  indicating  to  which  lobes  of  the  lung  they  are 
distributed.  R.  1  (L.  1),  right  (left)  apical  lobe;  R.  2  (L.  2),  right  (left)  cardiac 
lobe ;  R.  3  (L.  3),  right  (left)  diaphragmatic  lobe;  R.  4,  intermediate  lobe. 
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reaches  the  oesophagus.  The  left  nerve  arrives  at  the  oesophagus 
by  crossing  the  lateral  face  of  the  aorta  obliquely  and  the  dorsal 
aspect  of  the  root  of  the  left  lung. 

On  the  gullet  each  vagus  nerve  divides  into  a  dorsal  and  a 
ventral  branch  (ramus  dorsalis  :  ramus  ventralis).  The  ventral 
branches  of  the  right  and  left  nerves  unite  just  beyond  the  base 
of  the  heart,  and  form  the  ventral  oesophageal  trunk  (truncus 
oesophageus  ventralis).  The  dorsal  branches  similarly  join  to 
form  the  dorsal  oesophageal  trunk  (truncus  oesophageus  dorsalis), 
but  do  not  do  so  until  they  arrive  close  to  the  diaphragm.  The 
two  oesophageal  nerve  trunks  leave  the  thorax  by  accompanying 
the  oesophagus  through  the  diaphragm. 

The  branches  derived  from  each  vagus  nerve  while  within 
the  chest  are  two  cardiac  nerves,  a  recurrent  nerve  for  the  larynx, 
bronchial  branches  for  the  lungs,  and  small  branches  for  the 
trachea  and  oesophagus.  Bronchial  branches  (rami  bronchiales) 
leave  the  vagus  just  behind  the  aortic  arch,  and  enter  the  lung 
along  with  the  other  constituents  of  the  root. 

It  will  be  observed  that  the  division  of  the  right  vagus  occurs 
earlier  than  that  of  the  left,  with  the  consequence  that  most  of 
the  right  bronchial  rami  are  derived  from  the  dorsal  branch  of 
the  vagus.  The  left  bronchial  rami  arise  from  the  left  vagus 
before  its  division. 

N.  recurrens. — The  right  recurrent  nerve  turns  round  either 
the  beginning  of  the  right  subclavian  or  the  termination  of  the 
brachio-cephalic  artery,  gains  the  side  or  the  right  ventral  border 
of  the  trachea,  and  passes  to  the  thoracic  inlet  dorsal  to  the  right 
carotid  artery.  The  left  nerve  winds  round  the  aortic  arch,  and 
lies  at  first  along  the  ventral  border  of  the  trachea.  At  the 
entrance  to  the  chest  it  is  placed  in  a  groove  formed  by 
the  trachea  and  oesophagus.  Pulmonary  and  cardiac  branches 
(rami  pulmonales  :  rami  cardiaci)  arise  from  the  recurrent 
nerves. 

The  (Esophagus. — The  oesophagus  enters  the  chest  along  with 
and  to  the  left  of  the  trachea.  This  relationship  is  maintained 
for  some  distance,  but  later  the  oesophagus,  inclining  to  the  right, 
crosses  the  left  bronchus  and  so  reaches  the  median  plane.  After 
this  there  is  a  very  slight  deviation  again  to  the  left.  The  aortic 
arch  traverses  the  left  face  of  the  oesophagus,  and  the  thoracic 
aorta  runs  for  a  short  distance  in  the  same  relation,  but  gradually 
becomes  dorsal.  The  gullet  and  the  vagus  nerves  are  intimately 
related  the  one  to  the  other. 

Dissection. — Cut  across  the  oesophagus  a  short  distance  before  it  pierces 
the  diaphragm,  and  turn  the  cut  ends  as  far  apart  as  possible.  Some  idea  of 
the  structure  of  the  tube  may  be  obtained  from  an  examination  of  the  cut 
surface. 
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A  naked-eye  examination  of  a  transverse  section  of  the 
oesophagus  shows  that,  like  other  tubular  parts  of  the  alimentary 
system,  its  wall  is  constructed  in  layers.  On  the  outside  there 
is  a  loose  areolar  covering  by  which,  in  the  thorax,  the  mediastinal 
pleura  is  attached  to  the  tube.  A  considerable  proportion  of 
the  thickness  of  the  wall  is  formed  of  muscular  tissue  (tunica 
muscularis),  red  in  colour  in  the  fresh  state  and  with  fibres 
coursing  in  various  directions.  The  interior  of  the  oesophagus 
is  lined  by  a  thick,  pale  mucous  membrane  (tunica  mucosa), 
thrown  into  longitudinal  folds  when  the  tube  is  not  distended. 
The  mucous  membrane  is  attached  to  the  muscular  coat  by  loose 
submucous  tissue  (tela  submucosa). 

Dissection. — Now  clean  the  thoracic  aorta  and  the  vena  azygos,  taking 
particular  care  not  to  destroy  the  narrow,  thin-walled  thoracic  duct  that  lies 
between  them. 

Aorta. — The  thoracic  part  of  the  aorta,  as  it  continues  the 
aortic  arch  onwards,  is  at  first  in  contact  with  the  longus  colli 
muscle  and  decidedly  to  the  left  of  the  median  plane  ;  but 
gradually  inclining  to  the  right  as  the  diaphragm  is  approached, 
it  finally  travels  along  the  median  plane  of  the  body. 

The  oesophagus  is  at  first  to  the  right  of  the  aorta,  but  later  it 
becomes  ventral  in  position.  To  the  right  also  are  the  vena 
azygos  and  the  thoracic  duct.  Dorsally  in  contact  for  the  greater 
part  of  its  course  with  the  bodies  of  the  thoracic  vertebrae,  the 
aorta  is  ventrally  in  successive  relation  to  the  root  of  the  left  lung, 
the  pericardium,  and  the  diaphragm. 

The  branches  of  that  part  of  the  aorta  now  under  consideration 
are  as  follows  :  (i)  Nine  or  ten  intercostal  arteries  arising  from  its 
dorsal  aspect  ;  (2)  two  or  three  small  bronchial  arteries  arising 
either  directly  from  the  aorta  or  from  its  first  intercostal  branch, 
and  supplying  the  bronchial  lymph-glands  and  the  oesophagus  ; 
(3)  two  or  three  small  oesophageal  arteries  leaving  the  ventral  aspect 
of  the  vessel. 

Ductus  thoracicus. — The  thoracic  duct  is  the  largest  of  the 
lymphatic  vessels,  and  by  means  of  it  lymph  from  the  whole  body, 
with  the  exception  of  that  from  the  right  side  of  the  thorax,  the 
right  thoracic  limb,  and  the  right  side  of  the  head  and  neck,  gains 
the  venous  system.  It  begins  in  the  abdomen  between  the 
lumbar  parts  of  the  diaphragm,  as  a  dilatation  known  as  the 
cisterna  chyli ;  and  enters  the  thorax  on  the  right  side  of  the 
aorta,  between  this  vessel  and  the  vena  azygos. 

Variable  as  is  its  thoracic  course  it  may  be  said  generally  that, 
inclining  slightly  towards  the  left,  the  duct  passes  for  some 
distance  through  the  chest  dorsal  to  the  oesophagus.  Afterwards 
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it  crosses  the  oesophagus  on  the  left,  and  finally  opens  into  the 
left  innominate  vein. 


Fig.  28. — Diagram  of  the  thoracic  duct. 


The  duct  is  nearly  always  double  for  a  greater  or  shorter  part 
of  its  course,  frequent  intercommunications  existing  between  the 
two  vessels. 
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Pars  thoracalis  systemae  sympathici. — A  large,  elongated 
ganglion,  the  first  thoracic  ganglion  1  (ganglion  thoracale  primum), 
lies  between  the  longus  colli  muscle,  and  the  first  intercostal 
muscle  and  the  second  rib.  Communicating  branches  connect  it 
with  the  last  two  cervical  and  the  first  three  or  four  thoracic  spinal 


nerves.  A  filament  passing  between  the  seventh  cervical  nerve 
and  the  ganglion  arises  in  common  with  the  nerve  that  supplies 
the  thoracic  part  of  the  longus  colli  muscle.  One  or  two  cardiac 
rami  leave  the  ganglion. 


1  This  is  frequently  named  the  stellate  ganglion. 
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Ventral  to  the  first  thoracic  ganglion,  a  collection  of  nerve- 
cells — the  caudal  cervical  ganglion  (ganglion  cervicale  caudale) — 


3 


Fig.  30. — Diagram  of  the  connections  of  the  left  (A)  and  right  (B)  caudal  cervical 

and  first  thoracic  ganglia. 


occurs  on  the  common  cord  formed  by  the  vagus  and  the 
sympathetic  trunk.  A  connection  between  the  two  ganglia  is 
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established  by  the  ansa  subclavia ,  so  named  from  the  circumstance 
that  it  encircles  the  subclavian  artery. 

A  nerve  cord  leaves  the  first  thoracic  ganglion  and  can  be 
followed  along  the  dorsal  wall  of  the  chest  into  the  abdomen.  At 
first  the  cord  occupies  a  deep  groove  to  the  side  of  the  longus 
colli  muscle,  but  later  it  runs  across  the  heads  of  the  ribs  and  the 
intercostal  vessels. 

Ganglia  on  the  cord,  at  first  small  but  afterwards  larger,  begin 
at  the  fourth  intercostal  space,  and  continue,  one  at  each 
intercostal  space,  throughout  the  rest  of  the  thorax.  Each 
ganglion  is  connected  with  the  ventral  primary  branch  of  the 
corresponding  spinal  nerve  by  means  of  a  communicating  branch, 
the  ramus  communicans . 

Dissection. — The  wall  of  the  thorax  should  now  be  examined  from  within. 
Strip  the  pleura  and  follow  the  intercostal  vessels.  The  arrangement  of  the 
intercostal  muscles  may  be  again  examined. 

Aa.  intercostales. — The  intercostal  arteries  are  twelve  in 
number  on  each  side  of  the  body.  Of  these,  the  first  two  or 
three  arise  from  the  supreme  intercostal  artery  :  the  rest  are 
branches  of  the  thoracic  aorta.  Each  intercostal  artery  divides 
into  a  dorsal  and  a  ventral  branch.  The  ramus  dorsalis  is 
distributed  to  the  muscles  and  skin  of  the  back  and  to  the  spinal 
cord.  The  ramus  ventralis  runs  along  the  caudal  border  of  a  rib 
(in  the  sulcus  costalis),  at  first  between  the  two  intercostal  muscles, 
and  then  between  the  internal  intercostal  muscle  and  the  pleura 
in  association  with  the  corresponding  vein  and  nerve,  and  ends  by 
anastomosing  with  the  intercostal  or  the  musculo-phrenic  branch 
of  the  internal  thoracic  artery.  In  its  course  along  an  interspace, 
several  small  branches  leave  the  intercostal  artery  and  cross  the 
inner  surface  of  the  rib. 

Vv.  intercostales. — The  intercostal  veins  are  disposed  after 
the  manner  of  the  arteries,  but  all  except  the  first  two  or  three 
terminate  in  the  vena  azygos. 

V.  azygos.— The  vena  azygos  begins  in  the  abdomen  by  the 
union  of  the  first,  or  first  and  second  lumbar  veins.  Entering 
the  thorax  to  the  right  of  the  aorta,  it  passes  along  the  vertebral 
bodies  to  the  right  of  the  median  plane  as  far  as  the  fifth  or  sixth 
thoracic  vertebra.  Finally,  curving  towards  the  heart,  the  vein 
opens  into  the  cranial  vena  cava,  or  possibly  into  the  right  atrium 
itself.  The  vena  azygos  drains  much  the  greater  part  of  the  wall 
of  the  thorax. 

Nn.  intercostales. — Running  along  the  intercostal  spaces  caudal 
to  the  vessels,  the  intercostal  nerves  are  derived  from  the  ventral 
primary  divisions  of  the  thoracic  spinal  nerves.  Each  nerve 
supplies  a  lateral  cutaneous  branch,  which  was  encountered  about 
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midway  between  the  vertebral  column  and  the  sternum  when  the 
thoracic  wall  was  examined  from  the  outside.  The  termination 
of  each  nerve  as  a  ventral  cutaneous  ramus  has  also  been 
displayed. 

Dissection. — The  liver  may  now  be  removed,  but  before  doing  this  the 
arrangement  of  the  peritoneum  in  association  with  it  should  be  examined.  In 
removing  the  liver  preserve  the  vena  cava  as  far  as  possible.  The  stomach 
and  duodenum  must  not  be  removed  until  later. 

Arrangement  of  the  peritoneum  in  connection  with  the  liver. — 
Like  other  abdominal  organs,  the  liver  is  covered  by  visceral 
peritoneum,  which  gives  its  surface  a  smooth,  shining  appearance. 
The  visceral  peritoneum  becomes  continuous  with  the  parietal 
peritoneum  of  the  diaphragm  by  reflection  along  the  vena  cava, 
which  lies  in  a  deep  groove  (fossa  venae  cavae)  on  the  diaphragmatic 
surface  of  the  liver.  Lateral  to  the  vena  cava  on  each  side  is  a 


Fig.  31. — Diagram  of  the  gall-bladder  and  its  associated  ducts.  The 
names  of  the  lobes  of  the  liver  are  included  to  indicate  the  drainage- 
area  of  each  hepatic  duct. 


double  fold  of  peritoneum  connecting  the  right  and  left  lateral 
lobes  to  the  diaphragm — the  right  and  left  triangular  ligaments — 
and  connected  with  the  right  ligament  is  an  offshoot  binding  the 
caudate  process  to  the  right  kidney. 

On  the  visceral  surface  of  the  liver  the  peritoneum  is  reflected 
from  the  margins  of  the  porta  hepatis  on  to  the  lesser  curvature 
of  the  stomach  in  the  form  of  a  thin  membrane,  the  lesser 
omentum.  A  very  small  sagittal  fold  of  peritoneum — the  falciform 
ligament—  occupies  the  umbilical  notch,  and  contains  the  remains 
of  the  umbilical  vein  (ligamentum  teres  hepatis)  in  its  free  border. 
When  the  liver  has  been  removed  from  the  body,  it  should  be 
subjected  to  a  re-examination,  the  description  given  on  p.  38 
being  re-read. 

Gall-bladder ,  etc. — The  gall-bladder  (vesica  fellea)  is  a  pear- 
shaped  sac  lying  in  a  deep  depression  on  the  visceral  surface  of 
the  liver  and  usually  in  contact  with  the  pyloric  part  of  the 
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stomach.  The  broad  fundus  of  the  sac  is  close  to  the  costal  arch 
a  short  distance  to  the  right  of  the  median  plane,  and  is  generally 
visible  when  the  abdomen  is  first  opened.  From  the  narrow  neck 
of  the  bladder  springs  a  short  cystic  duct  (ductus  cysticus),  to 
which  are  joined  hepatic  ducts  (ductus  hepatici)  from  the  central 
and  left  lateral  lobes  of  the  liver.  The  result  of  this  union  is  the 
production  of  the  common  bile-duct  (ductus  choledochus)  that  opens 
into  the  duodenum.  Usually  the  hepatic  duct  from  the  right 
lateral  lobe  joins  the  common  bile-duct  independently.  The 
common  bile-duct  reaches  the  duodenum  by  running  between  the 
two  peritoneal  layers  of  the  lesser  omentum,  where  it  is  intimately 
related  to  the  hepatic  artery  and  the  portal  vein.  Of  the  three 
vessels  the  duct  is  to  the  right,  the  artery  to  the  left,  and  the  vein 
intermediate  and  dorsal  to  the  others.  The  three  structures  are 
immediately  dorsal  to  the  pylorus  of  the  stomach. 

Dissection. — Follow  the  oesophageal  nerve  trunks  through  the  diaphragm 
into  the  abdomen. 


Truncus  cesophageus  ventralis.— The  formation  of  the  ventral 
oesophageal  trunk  has  been  seen  to  result  from  the  union  of 
the  ventral  branches  of  the  two  vagus  nerves.  Following  the 
oesophagus  into  the  abdomen,  the  nerve  divides  into  many  small 
branches  that  form  a  plexus  chiefly  disposed  over  the  cranial 
surface  and  cardia  of  the  stomach.  The  larger  filaments  of  the 
plexus  follow  the  lesser  curvature  of  the  stomach  to  the  pylorus. 
Some  hepatic  filaments  reach  the  liver. 

Truncus  cesophageus  dorsalis. — It  has  been  observed  that 
fusion  of  the  dorsal  branches  of  the  vagus  nerves  produces  the 
dorsal  oesophageal  nerve  trunk.  Like  the  ventral  trunk,  this 
enters  the  abdomen  and  forms  a  plexus.  The  fine  filaments  of 
the  plexus  lie  mainly  along  the  lesser  curvature  and  caudal  surface 
of  the  stomach  ;  and  many  of  them  are  connected  with  the  cceliac 
plexus. 

The  two  great  plexuses  formed  by  the  oesophageal  trunks  are 
connected  with  each  other  in  the  region  of  the  cardia  of  the  stomach. 

Ganglia  cceliaca. — The  coeliac  ganglia,  right  and  left,  are 
placed  ventral  to  the  aorta,  between  the  origins  of  the  coeliac  and 
cranial  mesenteric  arteries.  The  right  ganglion  is  the  larger. 
Radiating  from  the  ganglia  are  anastomosing  filaments  constituting 
the  coeliac  plexus  (plexus  coeliacus)  with  which  gastric,  hepatic,  and 
splenic  plexuses  are  associated. 

Ganglion  mesentericum  craniale. — A  ganglion  of  some  size, 
connected  by  filaments  with  the  much  larger  coeliac  ganglion, 
should  be  found  about  the  root  of  the  cranial  mesenteric  artery. 
Numerous  filaments  from  the  mesenteric  ganglion  follow  the 
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branches  of  the  artery  and  form  the  cranial  mesenteric  plexus 
(plexus  mesentericus  cranialis). 

Connected  with  both  the  coeliac  and  mesenteric  ganglia  is 
another  small  ganglion,  or  possibly  more  than  one,  related  to  the 
adrenal  gland.  Filaments  from  both  the  adrenal  and  mesenteric 
ganglia  follow  the  renal  artery  to  the  kidney. 

Dissection. — Remove  the  stomach  and  duodenum  from  the  abdomen  and 
examine  their  structure  and  the  interior  of  their  cavities.  In  the  first  place 
they  should  be  moderately  distended  with  water. 

Structure  of  the  Stomach. — Like  the  other  parts  of  the 
alimentary  tract  within  the  abdomen,  the  wall  of  the  stomach  is 
composed  of  four  layers  :  (i)  An  external  serous  tunic  derived 
from  the  peritoneum  ;  (2)  a  muscular  tunic  ;  (3)  submucous  tissue  ; 
and  (4)  a  mucous  membrane. 

The  serous  covering  is  complete  except  along  those  narrow 
areas  following  the  curvatures  by  which  vessels  and  nerves  gain 
access  to  or  egress  from  the  wall  of  the  organ.  The  muscular 
tissue  is  disposed  in  three  strata.  When  the  serous  membrane 
has  been  removed,  longitudinal  fibres,  most  numerous  along  the 
curvatures,  are  exposed.  Over  the  surface  of  the  right  half  of  the 
sac  the  fibres  are  oblique  rather  than  longitudinal. 

If  the  superficial  fibres  are  now  removed  with  care,  a  stratum 
of  circular  fibres  will  be  disclosed.  The  circular  stratum  is  more 
or  less  complete  over  the  whole  stomach,  but  near  the  pylorus  it  is 
thicker  than  it  is  towards  the  right,  and  at  the  pylorus  a  double 
sphincter  is  formed.  The  two  sphincters  are  separated  on  each 
side  by  a  thin  area  in  the  middle  of  which  is  a  large  vein 
proceeding  from  the  underlying  submucous  tissue.  Around  the 
vessel  the  fibres  are  disposed  in  loops  :  and  between  the  two  areas 
and  along  the  greater  curvature,  longitudinal  fibres  connect  the 
two  sphincters. 

The  deepest  fibres,  oblique  in  direction,  are  best  examined 
from  within.  To  do  this  the  stomach  must  be  turned  inside  out, 
and  the  mucous  membrane  examined  and  removed.  The  mucous 
lining  is  in  the  form  of  a  soft  membrane,  in  the  main  similar  to 
that  of  the  intestine.  It  may  be  divided  into  three  areas.  A 
small  cardiac  portion  at  the  oesophageal  opening  is  somewhat  pale 
and  moderately  smooth.  The  fundus  portion  lines  the  rest  of  the 
body  of  the  stomach  and  is  markedly  rugose  and  dark  red  in  colour. 
The  pyloric  area  (in  the  pars  pylorica)  is  smoother  and  paler. 
The  three  areas  distinguishable  by  the  naked  eye  correspond  to 
the  distribution  of  microscopic  glands  of  different  character. 

Now  remove  the  mucous  membrane  and  observe  the  loose 
and  highly  vascular  submucous  tissue,  beneath  which  is  the  third 
stratum  of  muscle.  The  deep,  oblique  muscular  fibres  are  most 
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plentiful  about  the  cardiac  orifice,  where  they  form  an  elongated 
horseshoe-like  loop. 

Interior  of  the  Duodenum. — The  duodenum  should  be 
opened  by  an  incision  along  its  greater  curvature.  The  wall  of 


the  tube  has  a  structure  similar  to  that  of  the  rest  of  the  small 
intestine.  The  mucous  membrane  has  a  markedly  velvety 
appearance  due  to  the  presence  of  innumerable  delicate  filiform 
villi,  and  is  longitudinally  folded.  Pass  a  probe  along  the  bile- 
duct  and  observe  how  obliquely  it  passes  through  the  wall  of  the 
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duodenum  to  open  on  a  broad  blunt  papilla  surmounting  one 
of  the  longitudinal  folds.  While  within  the  substance  of  the 
duodenal  wall,  the  duct  is  included  between  the  longitudinal  and 
circular  layers  of  the  muscular  coat. 

The  opening  of  the  ductus  pancreaticus  accessorius  will  also 
be  found  on  the  summit  of  a  blunt  papilla. 

Dissection. — If  the  subject  of  dissection  is  a  female  those  reproductive 
organs  that  are  contained  within  the  abdomen  must  now  be  examined. 

The  female  reproductive  organs  consist  of  the  two  ovaries, 
each  with  a  uterine  tube  by  which  the  ovum  travels  to  the  uterus, 
the  vagina,  the  vestibule,  and  the  vulva  and  external  genitals. 
Of  these,  the  vagina,  vestibule,  and  vulva,  fall  to  be  considered 
with  the  pelvis  ;  but  the  other  organs  above  named  are  contained 
in  the  abdomen. 

The  Uterus. — Part  of  the  uterus  is  often  visible  as  soon  as 
the  abdomen  is  opened  and  before  the  intestinal  mass  is  disturbed. 
The  organ  consists  of  a  single  portion,  the  body  (corpus  uteri),  in 
the  form  of  a  short  tube  placed  between  the  bladder  and  the 
rectum,  and  two  cornua.  The  pelvic  end  of  the  body,  connected 
with  the  vagina,  is  known  as  the  neck  (cervix  uteri)  ;  whereas  the 
cranial  end  is  the  fundus  (fundus  uteri).  From  the  fundus  spring 
the  two  cornua,  in  the  form  of  two  slightly  curved,  diverging  tubes 
that  reach  almost  to  the  kidneys. 

Suspending  the  uterus  are  two  broad  duplicatures  of  peritoneum 
— the  broad  ligaments  (ligamenta  lata  uteri) — reflected  from  the 
sublumbar  region  to  the  dorsal  borders  of  the  cornua  and  the 
lateral  borders  of  the  body.  The  broad  ligaments  are  divergent 
and  bound  a  peritoneal  cavity,  the  recto-uterine  excavation 
(excavatio  rectouterina),  in  which  the  terminal  part  of  the  colon 
is  lodged.  The  ligaments,  continued  beyond  the  extremities  of 
the  uterine  cornua,  are  associated  with  the  uterine  tubes  and  the 
ovaries.  The  terms  mesometrium ,  mesosalpinx ,  and  mes ovarium 
are  applied  to  the  parts  of  the  ligament  connected  with  the 
uterus,  tube,  and  ovary  respectively.  The  lateral  surface  of 
each  broad  ligament  bears  a  secondary  peritoneal  duplicature, 
in  the  free  edge  of  which  is  a  feeble  fibrous  cord,  traceable  into 
the  inguinal  canal,  and  known  as  the  round  ligament  of  the  uterus 
(ligamentum  teres  uteri).  If  the  round  ligament  is  followed  down 
the  canal,  it  will  be  found  to  end  in  the  region  of  the  vulva  by 
blending  with  the  skin. 

The  Ovaries  ( Ovaria ).  —  Since  each  ovary  is  completely 
enclosed  within  an  ovarian  bursa  (bursa  ovarica),  its  examination 
necessitates  a  certain  amount  of  dissection.  The  mesovarium 
appears  to  continue  the  mesometrium  to  the  end  of  the  kidney. 
If  the  medial  and  ventral  part  of  the  membrane  is  examined,  a 
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narrow  and  short  slit-like  opening,  leading  into  the  ovarian 
bursa,  will  be  found.  Bounding  the  opening  there  are  two 
folds,  the  medial  of  which  is  traceable  to  the  kidney.  The 
lateral  fold  is  attached  to  the  convex  border  of  the  kidney  and 
the  last  rib. 

The  ovarian  bursa  should  be  opened  and  the  ovary  exposed. 
Each  ovary  is  a  flattened,  oval  body,  placed  on  a  level  with  the 
third  or  fourth  lumbar  vertebra.  Owing  to  the  difference  in  the 
level  of  the  two  kidneys,  the  left  ovary  is  often  close  to  the  kidney 
of  its  own  side,  but  a  space  nearly  always  intervenes  between  the 
right  ovary  and  the  corresponding  kidney.  Connecting  the  ovary 
to  the  end  of  the  uterine  cornu  is  a  ligamentous  band,  the  proper 
ligament  of  the  ovary  (ligamentum  ovarii  proprium). 

The  Uterine  Tube  ( Tuba  uterina). — The  uterine  or  Fallopian 
tube  is  nearly  straight.  Its  wide  ovarian  end  is  funnel-shaped 
(infundibulum  tubae  uterinae)  and  opens  into  the  peritoneal  cavity 
by  the  ostium  abdominale  tubce.  The  margin  of  the  abdominal 
ostium  is  fringed  by  irregular  processes,  the  fimbrice  tubce.  The 
narrow  uterine  extremity  penetrates  the  wall  at  the  end  of  the 
cornu  of  the  uterus  and  communicates  with  the  uterine  cavity 
by  the  ostium  uterinum  tubce . 

The  examination  of  the  interior  of  the  uterus  had  better  be 
postponed  until  such  time  as  the  interior  of  the  vagina  can  be 
exposed  as  well. 

If  the  subject  is  a  male,  the  distribution  of  the  constituents  of 
the  spermatic  cord  from  the  abdominal  ring  of  the  inguinal  canal 
should  now  be  noted.  The  ductus  deferens,  enclosed  in  a  fold  of 
peritoneum,  at  once  turns  into  the  pelvis.  The  internal  spermatic 
vessels  proceed  towards  the  vertebral  column  within  a  peritoneal 
fold  that  can  be  followed  to  the  kidney. 

The  Kidneys  ( Renes ). — The  kidneys  are  placed  against  the 
dorsal  wall  of  the  abdomen  and  are  embedded  in  loose  areolar 
tissue  generally  containing  a  considerable  quantity  of  fat.  In 
clearing  away  the  fat,  care  must  be  taken  not  to  destroy  the 
ureter  and  the  adrenal  gland. 

Each  kidney  is  bean-shaped  and  presents  two  surfaces,  two 
borders,  and  two  extremities.  The  dorsal  surface  is  flattened 
and  applied  to  the  sublumbar  muscles  ;  whereas  the  ventral 
surface  is  markedly  convex  and  covered  by  peritoneum.  While 
the  lateral  border  is  continuously  convex,  the  medial  border  is 
straighter  and  notched  by  the  hilus ,  which  leads  into  a  cavity, 
the  renal  sinus  (sinus  renalis),  that  contains  the  renal  pelvis.  The 
extremities  are  rounded. 

The  two  kidneys  differ  in  position  and  relations.  In  position, 
the  right  organ  is  more  cranial  than  the  left  ;  as  may  be  indicated 
by  saying  that  the  cranial  end  of  the  left  kidney  is  on  a  level  with 
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the  hilus  of  the  right  organ.  The  ventral  surface  of  the  right 
kidney  is  in  contact  with  the  liver,  the  pancreas,  and  the  caecum  ; 
while  the  corresponding  surface  of  the  left  kidney  is  related  to 
the  descending  colon.  The  dorsal  surface  of  both  organs  is 
applied  to  the  lumbar  part  of  the  diaphragm  and  the  psoas 
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Fig.  33. — Dissection  of  the  male  abdomen. 


muscles.  The  adrenal  gland,  the  ureter,  and  the  renal  vessels 
are  related  to  the  medial  border  of  both  kidneys.  The  right 
kidney  is  within  a  short  distance  of  or  may  even  touch  the  vena 
cava  ;  and  the  left  is  not  far  from  the  aorta. 

The  duodenum  runs  along  the  lateral  border  of  the  right 
kidney,  and  the  spleen  comes  into  contact  with  part  of  the 


78 


ANATOMY  OF  THE  DOG 


corresponding  border  of  the  left  organ.  Cranially  the  right 
kidney  fits  into  a  deep  fossa  formed  by  the  right  lateral  lobe 
and  the  caudate  process  of  the  liver  ;  the  left  kidney  is  embraced 
by  the  dorsal  end  of  the  spleen. 

In  the  male  the  caudal  end  of  each  kidney  is  related  to  the 
small  intestine.  In  the  female  this  end  is  connected  with  the 
ovary  by  the  mesovarium. 

The  renal  hilus  (hilus  renalis)  affords  entrance  and  exit  for 
blood-vessels,  nerves,  lymphatics,  and  the  ureter.  Of  the  three 
main  structures  connected  therewith,  the  renal  artery  is  the 
most  dorsal,  the  renal  vein  the  most  ventral,  and  the  ureter 
between  the  two.  The  lymphatics  and  nerves  are  mainly  dorsal 
to  the  vein. 

Interior  of  the  kidney. — The  surface  of  the  kidney  is  covered  by 
a  strong  fibrous  capsule,  which  can  be  readily  stripped  off  except 
where  it  is  continuous  with  the  sheaths  of  the  several  structures 
entering  the  organ  at  the  hilus. 

A  horizontal  section  should  be  made  of  one  kidney,  and  a 
transverse  section  of  the  other.  When  this  has  been  done,  the 
two  portions  of  kidney  substance,  cortical  and  medullary,  are 
revealed.  The  cortical  substance  presents  a  granular  appearance  ; 
whereas  the  medullary  substance  is  striated.  In  the  boundary 
zone  between  the  two,  the  cut  ends  of  numerous  large  vessels 
should  be  noted. 

The  innermost  part  of  the  medullary  substance  is  paler  than 
the  rest,  and  forms  a  curved  ridge,  the  common  renal  papilla 
(papilla  renalis  communis)  that  runs  longitudinally  to  the  long 
axis  of  the  kidney  and  projects  into  a  cavity  known  as  the  renal 
pelvis  (pelvis  renalis).  From  each  side  of  the  common  papilla 
proceed  buttress-like,  transverse  and  curved  secondary  ridges. 

The  renal  pelvis  is  elongated  and  crescentic  in  conformity  with 
the  shape  of  the  kidney  as  a  whole.  Each  horn  of  the  crescent  is 
abruptly  recurved  to  form  a  terminal  recess  (recessus  terminalis), 
and  in  the  middle  of  the  crescent  there  is  a  funnel-shaped  recessus 
medius  leading  into  the  ureter. 

Ureter. — Immediately  upon  its  exit  from  the  hilus  of  the  kidney, 
the  ureter  curves  towards  the  pelvis  and  runs  between  the  psoas 
muscles  and  the  peritoneum.  After  crossing  the  ductus  deferens 
in  the  male  clcse  to  the  pelvic  inlet,  or  being  associated  with  the 
broad  ligament  of  the  uterus  in  the  female,  the  ureter  ends  by 
obliquely  piercing  the  wall  of  the  neck  of  the  urinary  bladder. 

Adrenal  Glands  ( Glandulce  suprarenale!).— The  adrenal  or 
suprarenal  glands  are  two  irregularly  triangular  objects  found 
in  the  neighbourhood  of  the  hilus  of  the  kidneys.  The  ventral 
surface  of  each  is  crossed  by  a  deep  groove  in  which  the  phrenico- 
abdominal  vein  is  lodged.  On  section,  the  organs  reveal  a  pale 
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cortical  substance,  and  a  darker,  more  vascular,  and  somewhat 
softer  medullary  substance. 

Dissection. — With  great  care  remove  the  fat  that  lies  dorsal  to  the  kidneys 
and  about  the  aorta  as  it  passes  through  the  diaphragm.  The  greater  and 
lesser  splanchnic  nerves  are  to  be  sought  as  they  bend  round  the  dorsal  border 
of  the  diaphragm. 

N.  splanchnicus  major. — The  greater  splanchnic  nerve  arises 
from  the  twelfth  thoracic  sympathetic  ganglion,  enters  the  abdomen 
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Fig.  34. — Renal  artery  and  renal  pelvis. 


between  the  lumbar  part  of  the  diaphragm  and  the  psoas  minor 
muscle,  and  joins  a  small  ganglion  dorsal  to  the  coeliac  ganglion. 

N.  splanchnicus  minor. — The  lesser  splanchnic  nerve  may 
be  double,  or  even  treble.  It  leaves  the  last  thoracic  and  first 
lumbar  ganglia,  and  ends  in  a  plexus  about  the  adrenal  gland. 

The  Diaphragm  (. Diaphragma :). — The  diaphragm  forms  a 
dome-shaped,  muscular  and  tendinous  partition  between  the 
cavities  of  the  thorax  and  abdomen.  Viewed  from  the  abdominal 
side,  it  is  concave  in  all  directions,  and  a  little  more  so  on  the 
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right  than  on  the  left.  The  partition,  as  a  whole,  has  a  marked 
slope  in  a  ventral  and  cranial  direction. 

The  diaphragm  is  described  as  consisting  of  a  tendinous  centre 
around  which  are  grouped  lumbar,  costal,  and  sternal  muscular 
portions. 

Centrum  tendineum. — The  tendinous  centre  of  the  diaphragm 
of  the  dog  is  relatively  small  in  extent  and  ventral  in  position. 
In  outline  it  is  somewhat  heart-shaped  with  the  base  dorsal  ; 
and  has  a  curved  continuation  from  each  side  of  the  base  running 
in  a  dorsal  direction  towards  a  tendinous  area  separating  the 
lumbar  and  costal  muscular  parts  of  the  diaphragm. 

Pars  lumbalis. — The  lumbar  part  of  the  diaphragm  consists 
of  muscular  fibres  arising  from  two  tendons.  The  right  tendon, 
the  thicker  and  stronger,  is  attached  to  the  bodies  of  the  third 
and  fourth  lumbar  vertebrae.  The  thinner  left  tendon  usually 
arises  from  the  body  of  the  third  lumbar  vertebra  only,  though 
it  may  have  attachment  to  the  fourth  vertebra  also. 

Each  tendon  divides  into  a  medial  and  a  lateral  portion.  The 
medial  divisions  of  the  two  tendons  unite  ventral  to  the  aorta 
and  thus  form  an  arch  over  which  this  vessel  passes.  The 
two  lateral  divisions — slenderer  than  the  medial — are  attached 
to  the  transverse  processes  of  the  first  lumbar  vertebra.  In  this 
way  three  tendinous  arches  are  produced,  and  from  them  right 
and  left  muscular  fibres  spring.  These,  when  followed  into  the 
main  part  of  the  diaphragm,  are  found  to  decussate  both  dorsal 
and  ventral  to  the  opening  by  which  the  oesophagus  gains  the 
abdomen. 

Pars  costalis. — The  costal  part  of  the  diaphragm  arises  from 
the  ribs,  from  the  eighth  to  the  thirteenth,  close  to  the  point  of 
union  of  their  bony  and  cartilaginous  segments.  It  is,  therefore, 
evident  that  the  diaphragm  is  not  attached  to  the  costal  margin 
itself,  but  slightly  within  it. 

Pars  sternalis. — The  sternal  origin  of  the  diaphragm  is  from 
the  xiphoid  process  and  the  adjacent  part  of  the  sternum. 

Openings  in  the  diaphragm. — There  are  a  number  of  openings 
in  the  diaphragm,  but  most  of  them  are  of  small  size  and  of  little 
importance.  Three,  however,  are  of  moment :  (i)  The  aortic 
hiatus  (hiatus  aorticus)  between  the  vertebral  column  and  the 
middle  of  the  three  arches  formed  by  the  tendons  of  the  pars 
lumbalis.  Through  this  pass  the  aorta,  the  vena  azygos,  and  the 
thoracic  duct.  (2)  The  caval  foramen  (foramen  venae  cavae)  in 
the  right  part  of  the  tendinous  centre,  for  the  passage  of  the 
caudal  vena  cava.  (3)  The  oesophageal  hiatus  (hiatus  oesophageus) 
between  the  right  and  left  muscular  fibres  of  the  pars  lumbalis. 
This  transmits  the  oesophagus  and  the  oesophageal  trunks  of  the 
vagus  nerves. 
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Aorta  abdominalis. — The  abdominal  aorta  continues  the 
thoracic  aorta  from  the  aortic  hiatus  of  the  diaphragm  to  the 
seventh  lumbar  vertebra,  where  it  ends  by  dividing  into  four  large 
vessels,  the  two  hypogastric  and  the  two  external  iliac  arteries. 

The  abdominal  aorta  is  not  precisely  in  the  median  plane, 
but  inclines  a  little  towards  the  left  except  at  its  termination. 
Lying  to  the  right  is  the  vena  cava  ;  and  between  the  aorta  on 
the  one  side,  and  the  right  lumbar  origin  of  the  diaphragm  and 
the  sublumbar  muscles  on  the  other,  is  the  delicate-walled  cisterna 
chyli  in  which  the  thoracic  duct  has  its  origin.  The  cisterna 
and  the  duct  must  be  carefully  preserved  during  the  removal 
of  the  fibrous  tissue  and  fat  from  around  the  aorta  at  its  entrance 
into  the  abdomen. 

To  the  left  of  the  aorta  are  the  left  adrenal  gland,  the  left 
kidney,  and  the  left  ureter  ;  but  the  kidney  and  ureter  are  not 
usually  in  actual  contact  with  the  artery. 

Ventrally  the  aorta  is  covered  by  a  plexus  of  sympathetic 
nerves  ;  while  dorsally  it  is  in  contact  with  the  tendinous  origin 
of  the  diaphragm  and  psoas  muscles. 

The  branches  of  the  abdominal  aorta  may  be  divided  into 
two  groups,  according  as  they  are  paired  or  single,  as  follows  : — 

Paired.  Single. 

Phrenic  arteries.  Cceliac  artery. 

Phrenico-abdominal  arteries.  Cranial  mesenteric  artery. 

Renal  arteries.  Caudal  mesenteric  artery. 

Internal  spermatic  (testicular,  in  male  ;  Middle  sacral  artery, 
ovarian,  in  female)  arteries. 

Lumbar  arteries. 

Deep  circumflex  iliac  arteries. 

Hypogastric  arteries. 

External  iliac  arteries. 

A.  phrenica. — The  phrenic  artery  usually  arises  with  the 
phrenico-abdominal,  and  runs  ventralwards,  a  little  to  the 
side  of  the  hiatus  oesophageus,  to  the  tendinous  centre  of  the 
diaphragm. 

A.  phrenicoabdominalis.  —  The  phrenico-abdominal  artery 
leaves  the  aorta  beyond  the  origin  of  the  cranial  mesenteric 
artery,  and  runs  across  the  psoas  muscles,  at  the  lateral  margin 
of  which  it  meets  the  cranial  ilio-hypogastric  nerve.  The  artery 
pierces  the  transverse  abdominal  muscle,  and  is  mainly  expended 
between  this  and  the  internal  oblique  muscle.  Branches  are 
contributed  to  the  fat  about  the  kidney,  the  adrenal  gland,  and 
the  sublumbar  muscles. 

It  will  be  observed  that  the  phrenico-abdominal  artery  crosses 
the  dorsal  face  of  the  adrenal  gland,  while  the  corresponding 
vein  occupies  a  groove  on  the  ventral  surface  of  the  gland. 
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A.  renalis. — The  renal  artery  is  relatively  large  and  soon 
disappears  into  the  hilus  of  the  kidney.  The  right  and  left 
arteries  do  not  always  leave  the  aorta  at  the  same  level.  The 
right  artery  mostly  arises  before  the  left,  and  crosses  the  dorsal 
face  of  the  caudal  vena  cava. 

A.  spermatica  interna.  —  The  internal  spermatic  artery 
(a.  testicularis)  is  small  and  takes  origin  from  the  aorta  at  a 
variable  point  cranial  to  the  caudal  mesenteric  artery.  After  an 
oblique  course  within  a  fold  of  peritoneum  that  also  contains  the 
corresponding  vein,  the  artery  enters  the  inguinal  canal  and  there 
forms  one  of  the  constituents  of  the  spermatic  cord. 

The  corresponding  vessel  of  the  female  (a.  ovarica)  supplies 
the  ovary,  the  uterine  tube,  and  the  extremity  of  the  uterine  cornu. 

Aa.  lumbales. — The  lumbar  arteries  arise  in  pairs  from  the 
dorsal  side  of  the  aorta.  In  all  there  are  seven  pairs,  but  the 
last  springs  from  the  hypogastric  artery  and  not  from  the  aorta 
direct.  Each  artery  disappears  almost  at  once  under  the  psoas 
muscles,  and  therefore  cannot  be  followed  at  present. 

A.  circumflexa  ilium  profunda. — The  deep  circumflex  iliac 
artery  leaves  the  aorta  at  a  right  angle.  Having  crossed  the 
psoas  muscles  and  come  into  company  with  the  lateral  cutaneous 
femoral  nerve,  the  artery  becomes  subcutaneous  in  the  region 
of  the  angle  (coxal  tuber)  of  the  ilium.  Its  terminal  branches 
are  distributed  superficially  over  the  cranial  aspect  of  the  thigh 
and  the  adjacent  part  of  the  abdominal  wall. 

In  cleaning  the  origin  of  the  circumflex  iliac  artery,  a  group 
of  lymph-glands  will  be  observed  lying  along  the  side  of  the 
aorta. 

Vena  cava  caudalis. — This  large  vein  begins  at  the  seventh 
lumbar  vertebra  slightly  to  the  right  of  the  median  plane,  where 
it  is  formed  by  the  union  of  the  two  common  iliac  veins  that 
drain  the  limbs  and  the  pelvis.  The  vessel  runs  along  the  right 
side  of  the  aorta  for  some  distance  ;  but  the  right  lumbar  part 
of  the  diaphragm  ultimately  separates  the  vein  from  the  artery. 
The  last  part  of  the  abdominal  course  of  the  vena  cava  is  between 
the  diaphragm  and  the  liver.  Thus  the  vein  reaches  the  foramen 
venae  cavae  of  the  diaphragm,  and,  by  it,  enters  the  thorax. 

The  tributaries  of  the  caudal  vena  cava  are  as  follows  : 
(i)  Common  iliac  veins  (vv.  iliacae  communes)  ;  (2)  six  or  seven 
lumbar  veins  (vv.  lumbales)  ;  (3)  deep  circumflex  iliac  veins  (vv. 
circumflexae  ilium  profundae)  ;  (4)  spermatic  veins  (vv.  spermaticae) 
— the  left  often  joins  the  renal  vein  of  that  side  instead  of 
opening  into  the  vena  cava  directly  ;  (5)  renal  veins  (vv.  renales)  ; 
(6)  p hr enico- abdominal  veins  (vv.  phrenicoabdominales)  ;  (7) 

hepatic  veins  (vv.  hepaticae)  ;  and  (8)  phrenic  veins  (vv. 
phrenicae). 
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With  the  exception  of  the  two  last  named,  all  these  veins  are 
satellites  of  the  corresponding  arteries.  The  hepatic  veins  are 
numerous  ;  two  to  four  are  large,  and  the  rest  are  small.  They 
join  the  vena  cava  as  it  runs  along  the  diaphragmatic  surface  of 
the  liver. 

Vv.  phre7iicce. — The  dorsal  part  of  the  diaphragm  is  drained  by 
phrenic  tributaries  of  the  phrenico-abdominal  veins  ;  but  a  right 
and  a  left  vein,  in  addition,  open  into  the  vena  cava  as  it  pierces 
the  diaphragm. 

Vena  azygos. — Almost  the  whole  of  the  vena  azygos  has  been 
examined  during  the  dissection  of  the  thorax.  It  remains  for  the 
commencement  of  the  vessel  and  its  connection  with  the  first  and 
second  lumbar  veins  to  be  looked  for  dorsal  to  the  aorta  close  to 
the  hiatus  aorticus. 

Ductus  thoracicus. — The  commencement  of  the  thoracic  duct 
in  the  cisterna  chyli  must  also  be  examined  at  this  stage  of  the 
dissection.  The  cistern  is  a  mere  dilatation  of  the  duct  and  lies 
to  the  right  of  the  aorta  on  a  level  with  the  origin  of  the  renal 
arteries.  It  occupies  a  cleft  bounded  by  the  aorta  to  the  left,  and 
by  the  lumbar  origin  of  the  diaphragm  and  the  lesser  psoas 
muscle  to  the  right.  The  caudal  vena  cava  is  ventral  to  the 
cistern.  From  the  cistern  the  thoracic  duct  passes  into  the  thorax 
to  the  right  of  the  aorta. 

M.  psoas  minor. — The  lesser  psoas — the  most  medial  of  a 
group  of  three  muscles  in  the  sublumbar  region — arises  from  the 
bodies  of  the  last  two  or  three  thoracic  and  the  first  three  or 
four  lumbar  vertebrae.  Its  insertion  is  into  the  psoas  tubercle  of 
the  hip  bone. 

M.  iliopsoas. — The  ilio-psoas  muscle  consists  of  two  parts  : 
namely,  m.  psoas  major  and  m.  iliacus.  Of  these  the  psoas  major 
alone  can  be  examined  at  present.  Its  origin  is  from  the  bodies 
of  the  last  three  or  four  lumbar  vertebrae.  Its  insertion  into  the 
lesser  trochanter  of  the  femur  will  be  dissected  in  connection  with 
the  thigh. 

M.  quadratus  lumborum. — This  muscle  has  an  origin  in 
common  with  the  psoas  minor  from  the  last  two  or  three  thoracic 
vertebrae.  It  also  arises  by  separate  bundles  from  the  last  rib  and 
the  lumbar  transverse  processes.  Its  insertion  is  into  the  lumbar 
transverse  processes,  and  into  the  ilium  in  the  neighbourhood  of 
the  sacro-iliac  articulation. 

Dissection. — Some  of  the  lumbar  spinal  nerves  (seven  in  number)  should 
now  be  examined.  Certain  derivatives  of  these  are  visible  without  further 
dissection.  Between  the  psoas  minor  and  quadratus  lumborum  muscles 
appear  the  ilio-hypogastric  and  ilio-inguinal  nerves  ;  and  between  the  psoas 
minor  and  ilio-psoas  muscles  the  lateral  cutaneous  femoral  nerve  makes  its 
exit  from  the  sublumbar  muscular  mass.  A  small  nerve,  the  genito-femoral, 
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runs  obliquely  across  the  surface  of  the  psoas  minor  ;  and  along  the  medial 
border  of  the  same  muscle  the  lumbar  part  of  the  ganglionated  cord  of  the 
sympathetic  nerve  should  be  found. 

After  the  foregoing  nerves  have  been  recognised,  they  should  be  followed 
to  their  several  origins.  This  must  be  done  by  removing  the  psoas  minor 
and  psoas  major  muscles  piecemeal. 

N.  iliohypogastricus  cranialis  :  n.  iliohypogastricus  caudalis. 

■ — The  cranial  and  caudal  ilio-hypogastric  nerves,  the  ventral 
branches  of  the  first  and  second  lumbar  spinal  nerves  respectively, 
pierce  the  quadratus  lumborum  muscle  and  cross  the  aponeurotic 
origin  of  the  transverse  abdominal  muscle  to  dip  into  the  fleshy 
part.  Here  each  divides  into  two  branches  as  was  discovered 
during  the  dissection  of  the  wall  of  the  abdomen. 

N.  ilioinguinalis. — The  ilio-inguinal  nerve  is  derived  from 
the  second  lumbar  nerve.  After  having  pierced  the  quadratus 
lumborum  muscle,  it  has  a  course  similar  to  that  of  the  preceding. 

N.  genitofemoralis. — The  origin  of  the  genito-femoral  nerve 
is  irregular.  Usually  it  arises  by  two  roots  from  the  third  and 
fourth  lumbar  nerves,  and,  running  almost  directly  towards  the 
pelvis,  along  the  medial  face  of  the  psoas  minor,  comes  into 
contact  with  the  external  iliac  artery.  Following  the  external 
pudendal  vessels,  its  termination,  as  the  external  spermatic  nerve , 
is  in  the  skin  of  the  inguinal  region,  penis,  and  scrotum  in  the 
male,  and  equivalent  structures  in  the  female. 

N.  cutaneus  femoris  lateralis. — The  lateral  cutaneous  femoral 
nerve  usually  arises  by  roots  from  the  third  and  fourth  lumbar 
nerves.  It  either  pierces  the  psoas  minor,  or  appears  between 
the  two  psoas  muscles.  After  crossing  the  psoas  major  and 
quadratus  lumborum,  the  nerve  perforates  the  transverse  muscle 
of  the  abdomen  in  company  with  the  deep  circumflex  iliac  vessels. 

N.  femoralis. — The  femoral  nerve  is  larger  than  the  foregoing 
and  is  formed  mainly  by  roots  from  the  fifth  and  sixth  lumbar 
nerves.  The  fourth  nerve,  however,  assists.  The  femoral  nerve 
passes  through  the  psoas  major,  to  which  it  supplies  branches,  and 
ends,  as  will  be  seen  later,  in  the  muscles  in  front  of  the  thigh. 

Dissection. — Follow  the  external  iliac  artery  into  the  thigh.  Examine  the 
fat-laden  fascia  of  the  inner  side  of  the  thigh  and  note  its  continuity  with  the 
fascia  of  the  abdomen. 

A.  iliaca  externa. — The  external  iliac  artery  leaves  the  aorta 
on  a  level  with  the  sixth  lumbar  vertebra.  It  runs  obliquely 
across  the  tendon  of  the  psoas  minor  and  the  ilio-psoas  muscle, 
and  ends  on  a  level  with  the  pecten  of  the  pubis  by  becoming 
the  femoral  artery. 

A  short  distance  from  its  termination,  the  external  iliac  gives 
off  the  pudendo-epigastric  trunk  (truncus  pudendoepigastricus), 
the  common  origin  of  three  arteries,  viz.  the  caudal  epigastric, 
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external  pudendal,  and  deep  femoral.  The  first  two  belong  to 
the  abdominal  wall.  The  deep  femoral  artery  disappears  almost 
at  once  under  the  pectineus  muscle. 


Fig.  35. — Dissection  of  the  inguinal  region  and  the  medial  aspect  of  the  thigh. 


V.  iliaca  externa. — The  external  iliac  vein  receives  tributaries 
corresponding  to  the  branches  of  the  artery.  It  assists  the  hypo¬ 
gastric  vein  in  the  formation  of  the  common  iliac  vein. 
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A.  saphena  :  v.  saphena  magna  :  n.  saphenus. — About  the 
point  at  which  the  borders  of  the  gracilis  and  sartorius  muscles 
meet,  three  structures  make  their  appearance.  These  are  the 
saphenous  artery,  vein,  and  nerve  ;  and  of  them  the  nerve  is  most 
anterior  and  the  vein  most  posterior.  Running  immediately 
underneath  the  fascia,  they  are  continued  from  the  thigh  into  the 
leg.  A  branch  from  each  of  the  three  structures  passes  across 
the  medial  aspect  of  the  joint  between  the  femur  and  the  tibia 
to  supply  the  skin  in  this  region. 

It  will  be  noted  that  the  saphena  vein  in  the  tibial  region  is 
represented  by  dorsal  and  plantar  rami. 

M.  gracilis. — The  anterior  part  of  the  gracilis  muscle  is  very 
thin,  but  its  posterior  border  is  of  considerable  thickness.  The 
origin  of  the  muscle  is  mainly  from  the  tendon  of  the  adductor  of 
the  thigh  and  from  the  gracilis  muscle  of  the  opposite  side.  In 
addition  a  part  arises  from  the  symphysis  and  border  of  the 
ischium.  Its  insertion  is  to  the  anterior  tibial  crest  by  means  of 
a  broad,  thin  tendon  blended  with  the  tendons  of  the  sartorius  and 
semitendinosus  muscles. 

The  main,  nerve  of  the  gracilis  (a  branch  of  the  obturator 
nerve)  appears  between  the  pectineus  and  adductor  muscles, 
crosses  the  surface  of  the  latter,  and  then  enters  the  deep  face  of 
the  gracilis. 

M.  sartorius. — The  sartorius  muscle  lies  anterior  to  the  gracilis, 
and  is  clearly  divided  into  two  parts  :  (i)  The  anterior  portion 
arises  from  the  lateral  angle  of  the  ilium,  and  is  inserted  into  the 
patella  by  a  flattened  tendon  partly  blended  with  the  common 
insertion  of  the  muscles  of  the  front  of  the  thigh  ;  (2)  the  posterior 
portion  has  origin  from  the  ventral  border  of  the  ilium.  Its  tendon 
partly  joins  that  of  the  gracilis,  but  is  also  partly  attached  to  the 
medial  surface  of  the  tibia. 

A.  femoralis  :  v.  femoralis. — The  first  part  of  the  femoral 
artery  lies  in  a  triangular  space,  the  femoral  triangle  (trigonum 
femorale),  bounded  by  the  sartorius  and  pectineus  muscles  and 
the  inguinal  ligament  of  Poupart.,  The  branches  that  arise 
from  this  part  of  the  artery  are  :  (1)  The  lateral  circumflex 

artery  ;  (2)  the  anterior  femoral  artery  ;  and  (3)  small  muscular 
branches .  The  first  and  second  branches  may  leave  the  femoral 
artery  either  separately  or  in  common.  In  any  case  only  their 
origin  can  be  seen  at  present ;  for,  leaving  the  femoral  artery 
just  as  it  crosses  the  border  of  the  ilio-psoas  muscle, 
they  immediately  disappear  under  the  posterior  part  of  the 
sartorius. 

Of  the  small  muscular  branches  the  largest  arises  close  to  the 
apex  of  the  femoral  triangle  and  is  mainly  concerned  in  the  supply 
of  the  gracilis. 
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Dissection. — Reflect  the  gracilis  and  sartorius  muscles  by  cutting  across 
them  about  the  middle  of  their  length.  In  turning  upwards  the  proximal 


N.  spermaticus  extemua 


A  circumflexa  femons  lateralis 


A.  pudenda  externa 


M.  sartorius - j — t-1 


V.  femoralis 


A.  profunda  femoris 

M.  pectineus 


M.  tensor  fascice  latex 


N  saphenus 


Nerve  to  m.  gracilis 


M.  vastus  medialis 


A  genu  suprema 


M.  adductor  femoris 


M.  sartorius 


Fig.  36. — Dissection  of  the  medial  aspect  of  the  thigh  after  removal  of  the  gracilis 

and  sartorius  muscles. 


part  of  the  sartorius  be  careful  to  preserve  the  nerve  to  the  muscle  (ramus 
anterior  of  the  femoral  nerve)  and  the  lateral  circumflex  artery. 
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The  second  part  of  the  femoral  artery  begins  at  the  apex  of  the 
femoral  triangle  and  extends  down  the  medial  side  of  the  thigh, 
under  cover  of  the  posterior  portion  of  the  sartorius,  to  disappear 
in  the  interval  between  the  adductor  and  semimembranosus 
muscles.  The  artery  lies  in  a  passage  or  canal  that  is  triangular 
in  section.  The  medial  wall  of  the  canal  is  formed  by  the  sartorius 
muscle  ;  the  cranio-lateral  boundary  is  the  medial  vastus  muscle, 
and  the  caudo-lateral  wall  is  formed  by  the  pectineus  and  adductor 
muscles. 

Small  muscular  branches  arise  from  this  part  of  the  femoral 
artery,  as  do  also  the  saphenous  and  articular  arteries. 

The  articular  branch  (a.  genu  supremo)  of  the  femoral  artery 
leaves  the  parent  vessel  as  this  disappears  under  the  semi¬ 
membranosus.  It  travels  in  a  groove  formed  by  the  semi¬ 
membranosus  and  medial  vastus  muscles,  accompanied  by  a 
vein  and  a  small  branch  of  the  saphenous  nerve. 

The  last  branch  of  the  femoral  artery — the  posterior  femoral — 
will  be  examined  a  little  later. 

The  femoral  vein  lies  along  the  medial  and  posterior  side 
of  the  femoral  artery,  and  receives  tributaries  that  are  satellites 
of  the  branches  of  the  artery. 

N.  saphenus. — A  branch  of  the  femoral  nerve,  the  saphenous 
nerve,  runs  posterior  to  the  femoral  artery  in  the  first  part  of 
its  course,  crossing  the  artery  medially  on  a  level  with  the  border 
of  the  semimembranosus  muscle,  about  which  point  it  contributes 
a  twig  to  accompany  the  articular  branch  of  the  artery. 

Certain  muscles  are  now  exposed.  These,  enumerating  them 
in  order  and  beginning  with  the  most  anterior,  are  :  Medial  vastus, 
pectineus,  adductor,  semimembranosus,  and  semitendinosus. 

M.  vastus  medialis. — The  medial  vastus  is  one  of  a  group  1 
of  three  powerful  muscles  clothing  the  anterior  surface  of  the 
femur.  Its  origin,  which  cannot  be  properly  examined  until  the 
adductor  muscle  has  been  reflected,  is  from  the  femur  close  to 
its  head  and  from  the  proximal  third  of  the  medial  lip  of  the 
linea  aspera.  The  insertion  is  into  the  patella  in  common  with 
the  other  muscles  of  the  same  group. 

M.  pectineus. — The  pectineus  muscle  is  rather  narrow  and 
rounded,  and  lies  immediately  behind  the  medial  vastus.  Its 
origin  is  blended  with  the  attachment  of  the  abdominal  muscles, 
and  extends  from  the  ilio-pectineal  eminence  to  the  symphysis 
of  the  pubis.  The  insertion  of  the  muscle  is  by  means  of  a  thin 
tendon  to  the  distal  part  of  the  medial  lip  of  the  linea  aspera 

1  The  group — known  by  the  collective  name  of  m.  quadriceps  femoris — 
should,  according  to  its  name,  contain  four  members.  Three  of  these,  the 
rectus  femoris,  lateral  vastus  and  medial  vastus,  are  large  and  distinct ;  but 
the  fourth,  m.  vastus  intermedius ,  is  seldom  clearly  demonstrable. 
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and,  along  with  the  semimembranosus,  to  the  medial  epicondyle 
of  the  femur. 

M.  adductor  femoris. — The  adductor  of  the  femur  is  a  powerful 
muscle  placed  posterior  to  the  pectineus,  and  frequently  divisible 
into  two  parts,  of  which  the  more  cranial  is  much  the  smaller. 
Its  more  distal  part  is  covered  by  the  semimembranosus.  The 
origin  of  the  muscle  is  from  the  ventral  surface  of  the  pubis  and 
ischium.  It  has  a  fleshy  attachment  to  the  whole  of  the  linea 
aspera  and  a  little  of  the  popliteal  plane  of  the  femur  ;  and  a 
tendinous  attachment,  partly  fused  with  the  tendon  of  the  pectineus, 
to  the  medial  lip  of  the  linea  aspera. 

M.  semimembranosus. — The  semimembranosus  muscle  is  long 
and  thick,  and  partly  hidden  by  the  adductor.  Two  parallel  parts 
can  be  readily  separated  towards  the  insertion  of  the  muscle. 

Their  common  origin  is  from  the  medial  part  of  the  sciatic 
tuber.  The  anterior  portion  is  inserted  into  the  medial  epicondyle 
of  the  femur  and  the  sesamoid  bone  in  that  neighbourhood.  The 
posterior  part  is  inserted  into  the  articular  margin  of  the  tibia. 

M.  semitendinosus. — This  is  a  long  and  fleshy  muscle  lying 
behind  and  lateral  to  the  semimembranosus,  with  an  origin  from 
the  lateral  part  of  the  sciatic  tuber,  and  an  insertion,  by  a  strong 
tendon,  to  the  medial  surface  of  the  tibia  and  the  anterior  tibial 
crest  in  line  with  the  insertion  of  the  gracilis. 

Dissection. — Cut  across  the  semimembranosus  muscle  about  its  middle 
and  reflect  towards  its  origin  and  insertion.  In  turning  upwards  the  proximal 
part  look  for  the  nerve  to  the  muscle,  as  well  as  for  that  for  the  semitendinosus. 

The  distal  part  of  the  femoral  artery  will  be  exposed  as  it  lies  in  a 
triangular  channel  formed  by  the  vastus  medialis,  adductor,  and  semi¬ 
membranosus  muscles. 

In  the  depths  of  the  groove  formed  by  the  semitendinosus,  adductor,  and 
biceps  muscles  the  sciatic  nerve  will  be  found.  This  divides  unequally  into 
the  tibial  and  common  peroneal  nerves. 

Now  reflect  the  adductor  and  pectineus  muscles  by  cutting  them  across 
not  far  from  their  origins.  Thus  will  be  revealed  the  branches  of  the 
obturator  nerve  supplying  the  adductor  and  pectineus,  the  deep  femoral 
artery,  the  insertion  of  the  ilio-psoas  muscle,  and  the  external  obturator  and 
quadratus  femoris  muscles. 

A.  profunda  femoris. — As  has  previously  been  noted,  the  deep 
femoral  artery  arises  from  the  pudendo-epigastric  trunk,  of  which 
it  is  the  largest  branch.  Immediately  after  its  origin  the  artery 
pierces  the  tendinous  aponeuroses  of  the  abdominal  wall  and 
arrives  between  the  ilio-psoas  and  pectineus  muscles.  From  this 
point  the  vessel  runs  between  the  adductor  and  external  obturator 
muscles.  A  branch  passes  through  the  obturator  foramen,  and 
others  supply  the  various  adjacent  muscles. 

N.  obturatorius. — The  obturator  nerve  comes  out  of  the  pelvis 
by  the  obturator  foramen,  and  appears  in  the  thigh  by  crossing  the 
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anterior  border  of  the  external  obturator  muscle.  It  immediately 
divides  into  branches  for  gracilis,  adductor,  and  pectineus  muscles. 

M.  iliopsoas. — The  insertion  of  the  ilio-psoas  muscle  into 
the  lesser  trochanter  of  the  femur  is  now  exposed,  and  the  origin 
of  its  iliac  portion  (m.  iliacus)  from  the  medial  surface  of  the  ilium 
and  the  tendon  of  psoas  minor  can  be  examined. 

A.  circumflexa  femoris  lateralis  :  a.  femoris  anterior. — The 
lateral  circumflex  and  anterior  femoral  arteries  may  arise  either 
together  or  separately  from  the  femoral  artery  about  the  point 
at  which  this  vessel  crosses  the  ventral  border  of  the  ilio-psoas 
muscle.  The  lateral  circumflex  artery  runs  in  a  cranial  and  lateral 
direction  between  the  sartorius  medially  and  the  rectus  femoris 
and  tensor  fasciae  latae  muscles  laterally.  It  supplies  these  and 
the  gluteal  muscles.  The  anterior  femoral  artery  is  much  larger 
than  the  preceding,  and  disappears  almost  at  once  between  the 
rectus  femoris  and  the  medial  vastus  muscles. 

N.  femoralis. — After  piercing  the  ilio-psoas  and  the  tendons 
of  the  abdominal  muscles,  the  femoral  nerve  enters  the  thigh 
between  the  femoral  artery  and  the  ilio-psoas  muscle.  At  once 
the  saphenous  nerve  and  the  nerve  to  the  sartorius  (ramus  anterior) 
leave  the  main  trunk.  The  former  has  been  followed  down  the 
thigh  in  company  with  the  saphenous  artery.  The  nerve  to  the 
sartorius  follows  the  lateral  circumflex  artery. 

The  femoral  nerve  accompanies  the  anterior  femoral  artery 
into  the  gap  between  the  origins  of  the  medial  vastus  and  rectus 
femoris  muscles,  to  which  and  to  the  lateral  vastus  it  is  distributed. 

A.  femoris  posterior. — The  posterior  femoral  artery,  the  last 
collateral  branch  of  the  femoral  artery,  takes  origin  on  a  level 
with  the  medial  head  of  the  gastrocnemius  muscle.  Branches 
from  it  supply  the  semitendinosus,  biceps,  gastrocnemius,  and 
the  neighbouring  flexor  muscles  of  the  digits. 

M.  obturator  externus. — The  external  obturator  muscle  covers 
the  ventral  aspect  of  the  obturator  foramen.  Its  origin  is  from  the 
ventral  surface  of  the  pubis  and  ischium  about  the  margin  of  the 
foramen.  The  fibres  of  the  muscle  converge  laterally  to  be  inserted 
into  the  trochanteric  fossa. 

M.  quadratus  femoris. — The  quadrate  femoral  muscle  is  short 
and  thick.  Arising  from  the  ventral  surface  of  the  sciatic  tuber,  it 
is  inserted  into  the  distal  part  of  the  trochanteric  fossa  on  a  level 
with  the  lesser  trochanter. 

Dissection. — Remove  the  skin  and  fascia  from  the  gluteal  and  thigh  regions. 
Observe  the  thickness  of  the  fascia  and  the  accumulation  of  fat  connected  there¬ 
with.  When  all  the  fat  has  been  removed,  an  extensive  sheet  of  fascia,  covering 
the  gluteal  muscles  and  the  anterior  surface  of  the  thigh,  is  revealed.  Removal 
of  the  gluteal  fascia  is  rendered  tedious  from  the  fact  that  its  deep  face  affords 
origin  to  the  gluteal  muscles.  The  fascia  of  the  thigh  is  known  as  the  fascia 
lata  and  is  intimately  connected  with  the  biceps  and  tensor  fasciae  latae  muscles. 
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M.  tensor  fasciae  latae. — The  tensor  muscle  of  the  broad  fascia 
of  the  thigh  is  the  most  anterior  of  the  group  now  exposed,  and 
can  be  readily  separated  into  two  parts.  Arising  from  the  ventral 
border  of  the  ilium  and  the  middle  gluteal  muscle,  its  fibres  radiate 
and  give  place  to  an  aponeurosis  that  joins  the  superficial  gluteal, 
biceps  and  quadriceps  muscles,  and  thus  obtains  an  attachment  to 
the  patella.  In  addition,  some  fibres  are  inserted  into  the  inter¬ 
muscular  septum  between  the  biceps  and  lateral  vastus  muscles. 
Medial  to  the  tensor  fasciae  latae  is  the  lateral  circumflex  artery. 

M.  glutaeus  superficialis  (maximus). — The  most  superficial 
member  of  the  gluteal  group  of  muscles  is  not  sufficiently  extensive 
to  hide  completely  the  middle  gluteal  upon  which  it  rests.  The 
origin  of  the  muscle  is  from  the  transverse  processes  of  the 
sacrum,  the  sacro-tuberous  ligament,  the  first  coccygeal  vertebra, 
and  the  gluteal  fascia.  Its  insertion  is  into  the  unobtrusive 
trochanter  tertius  of  the  femur.  Some  of  its  aponeurotic  tendon 
blends  with  the  tensor  fasciae  latae  and  the  fascia  over  the  lateral 
vastus  and  rectus  femoris  muscles. 

M.  biceps  femoris.— The  biceps  muscle  is  thick  and  powerful, 
covering  the  greater  part  of  the  lateral  aspect  of  the  thigh.  It 
arises  by  two  heads.  A  large  fleshy  head  springs  from  the  sacro- 
tuberous  ligament  and  the  sciatic  tuber.  The  second  head,  small 
and  tendinous,  also  arises  from  the  tuber,  but  medial  to  the  first. 
The  muscle  is  inserted  into  the  patella,  patellar  ligament,  anterior 
tibial  crest,  fascia  lata,  and  fascia  of  the  leg. 

Dissection. — Reflect  the  superficial  gluteal  muscle  so  as  to  expose  the  middle 
gluteal  completely. 

N.  cutaneus  femoris  posterior. — Leaving  the  pelvis  in  company 
with  the  caudal  gluteal  vessels,  the  posterior  cutaneous  femoral 
nerve  runs  parallel  to  the  sacro-tuberous  ligament  as  far  as  the 
border  of  the  superficial  gluteal  muscle.  Here  it  becomes 
superficial,  and  passes  along  the  groove  between  the  biceps  and 
semitendinosus  muscles  to  supply  the  skin  over  the  back  of  the 
thigh.  Large perineal  branches  (rami  perineales)  supply  the  region 
of  the  anus. 

M.  glutaeus  medius. — The  middle  gluteal  muscle  is  strong  and 
thick,  and  occupies  the  depressed  gluteal  surface  of  the  ilium,  from 
which  and  from  the  iliac  crest  it  takes  origin.  Some  fibres  also 
arise  from  the  tendon  of  origin  of  the  shorter  belly  of  the  tensor 
fasciae  latae.  The  muscle  is  inserted  into  the  trochanter  major 
of  the  femur. 

Dissection. — Reflect  the  biceps  muscle  about  the  middle  of  its  length.  In 
doing  so,  observe  a  thin,  narrow  band  of  muscle  crossing  its  deep  face  somewhat 
obliquely.  This  is  the  m.  abductor  cruris  posterior ,  which  has  origin,  by  means 
of  a  feeble  tendon,  from  the  sacro-tuberous  ligament.  The  distal  part  of  this  little 
muscle  forms  the  apparent  caudal  border  of  the  biceps,  with  which  it  finally  blends. 

M  2 
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Observe  lymph-glands  (lymphoglandulse  poplitese)  lying  on  the  gastro¬ 
cnemius  between  the  abductor  cruris  posterior  and  the  semitendinosus  muscles. 


M .  sartor  ius 


M.  tensor  fasciae  lake 

M.  glutceus  medius 
M.  glutceus  superficialis 

N.  cutaneus 
femoris  posterior 


A .  circumflexa  ilium  profunda 


M .  semitendinosus 


M .  biceps  femoris 


N .  cutaneus  surce  lateralis 


Fig.  37. — Superficial  dissection  of  the  gluteal  region  and  lateral  aspect  of  the  thigh. 


Under  the  biceps  there  is  a  strong  intermuscular  septum  attached  on  the 
one  hand  to  the  linea  aspera  of  the  femur,  and  continuous  on  the  other  with 
the  fascia  lata  of  the  thigh.  This  will  require  to  be  reflected  so  that  the  lateral 
vastus  muscle  may  be  clearly  demonstrated. 
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In  order  to  expose  adequately  the  deep  gluteal  structures  it  is  necessary  to 
remove  the  greater  part  of  the  middle  gluteal  muscle.  This  must  be  done  with 
great  care. 


. M-  9lukBUS  Profundus ^  ^  cranialia 

N .  ischiodicvs 


A.  glutcea  cranialis 


A.  glutcea  caudalis 

Sacro -tuberous  ligament 
A.  caucke 


M.  semimembranosus 


N.  cutaneus 
femoris 
posterior 


M. 

semitendinosvs 
M.  gracilis 


2V.  cutaneus  surce 
lateralis 


N .  tibialis 


M.  gastrocnemius 
V.  saphena  parva 


M.  sartorius 
A.  circumflexa  femoris  lateralis 


A .  femoris  posterior 


N.  peronceus  communis 


M .  tibialis  anterior 
M.  peronceus  longus 
M.  flexor  hallucis  longus 


Fig.  38. — Deep  dissection  of  the  gluteal  region  and  lateral  aspect  of  the  thigh. 


M.  glutseus  profundus  (minimus). — The  deep  gluteal  muscle 
lies  close  upon  the  hip-joint.  Its  fibres  arise  from  the  sciatic 
spine  and  the  adjacent  part  of  the  lateral  surface  of  the  ilium. 
The  insertion  of  the  muscle  is  into  the  trochanter  major  of  the 
femur. 
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M.  piriformis. — This  muscle  lies  immediately  behind  the  deep 
gluteal.  Taking  origin  from  the  lateral  border  and  the  ventral 
surface  of  the  sacrum  and  the  sacro-tuberous  ligament,  its  insertion 
is  into  the  trochanter  major  close  to,  or  blended  with,  the  insertion 
of  the  middle  gluteal  muscle. 

Mm.  gemelli. — Though  named  in  the  plural  there  is  really 
only  one  muscle,  the  origin  of  which  is  from  the  lateral  face  of 
the  acetabular  ramus  of  the  ischium,  and  the  insertion  into  the 
trochanteric  fossa  of  the  femur. 

M.  vastus  lateralis. — The  lateral  vastus  muscle  is  the  most 
powerful  member  of  the  quadriceps  group.  It  arises  mainly  from 
the  anterior  surface  of  the  femur  immediately  distal  to  the  greater 
trochanter.  A  small  proportion  of  the  muscle  also  arises  from  the 
lateral  lip  of  the  linea  aspera.  Joining  the  other  members  of  the 
quadriceps  group,  the  lateral  vastus  is  inserted  into  the  patella. 

Dissection. — Reflect  the  piriformis  in  order  to  expose  the  full  length  of  the 
sciatic  nerve. 

N.  ischiadicus. — The  sciatic  nerve  is  formed  by  roots  from  the 
last  two  lumbar  and  the  first  and  second  sacral  nerves.  Leaving 
the  pelvis  by  the  greater  sciatic  foramen  in  company  with  the 
gluteal  nerves  and  the  caudal  gluteal  vessels,  it  reaches  the  region 
of  the  hip-joint  where  it  turns  into  the  thigh,  and  ends  about  the 
distal  third  of  this  segment  of  the  limb  by  dividing  into  two 
branches  of  unequal  size — the  tibial  and  common  peroneal  nerves. 
The  exact  point  of  division  of  the  nerve  is  very  variable,  being 
occasionally  as  early  as  the  point  at  which  the  hip-joint  is  passed. 

In  its  course  the  sciatic  nerve  lies  in  succession  on  the  deep 
gluteal  muscle,  the  tendon  of  the  internal  obturator,  the  gemelli, 
the  quadratus  femoris,  the  adductor  and  (possibly)  the  semi¬ 
membranosus  muscles'.  It  is  covered  by  the  piriformis,  middle 
gluteal  and  biceps  ;  and  the  abductor  cruris  posterior  crosses  it 
obliquely  in  the  proximal  third  of  the  thigh.  As  it  curves  in  the 
region  of  the  hip-joint  the  nerve  lies  anterior  to  the  caudal 
gluteal  vessels. 

The  branches  of  the  sciatic  nerve  are  as  follows  :  (i)  A  branch 
arising  before  the  sciatic  leaves  the  pelvis,  and  dividing  into 
twigs  for  the  piriformis,  internal  obturator,  and  gemelli  muscles  ; 
(2)  nerves  to  the  biceps,  semitendinosus,  semimembranosus,  and 
quadratus  femoris  muscles.  These  leave  the  sciatic  in  the  form 
of  a  large  common  trunk,  springing  from  the  parent  nerve  on 
a  level  with  the  highest  part  of  the  trochanter  major  ;  (3)  a  small 
nerve  to  the  posterior  abductor  muscle  of  the  leg  ;  (4)  lateral 

cutaneous  nerve  of  the  leg  (n.  cutaneus  surae  lateralis).  The  two 
last-named  branches  leave  the  sciatic  about  the  same  point,  this 
varying  from  just  beyond  the  trochanter  major  to  about  the 
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middle  of  the  thigh.  If  the  sciatic  nerve  divides  unusually  early, 
the  nerves  to  the  abductor  and  the  cutaneous  nerve  are  branches 
of  the  common  peroneal  nerve.  The  cutaneous  nerve  gains  the 
leg  by  running  between  the  semimembranosus,  semitendinosus, 
and  abductor  muscles  on  the  one  side  and  the  biceps  muscle  on 
the  other. 

N.  glutaeus  cranialis. — The  cranial  gluteal  nerve  is  formed 
by  branches  from  the  sixth  and  seventh  lumbar  nerves  (possibly 
also  from  the  first  sacral).  It  leaves  the  pelvis  by  the  greater 
sciatic  foramen,  passes  between  the  piriformis  and  deep  gluteal 
muscles,  runs  between  the  deep  and  middle  gluteals,  supplying 
both,  and  ends  in  the  tensor  fasciae  latae,  mainly  in  the  longer, 
anterior  part  of  this  muscle. 

N.  glutaeus  caudalis. — This  rises  from  the  first  and  second 
sacral  nerves.  It  accompanies  the  sciatic  nerve  on  the  medial 
face  of  the  piriformis,  where  it  divides  into  two  branches  to  end 
in  the  superficial  and  middle  gluteal  muscles. 

A.  glutaea  cranialis  :  a.  glutaea  caudalis. — Both  the  cranial 
and  the  caudal  gluteal  arteries  are  branches  of  the  parietal  ramus 
of  the  hypogastric  artery.  Beginning  opposite  the  anterior  border 
of  the  piriformis  muscle,  the  cranial  gluteal  artery  accompanies 
the  nerve  of  the  same  name  into  the  gluteal  mass  of  muscles. 
Very  much  larger,  and  virtually  the  terminal  branch  of  the  parietal 
part  of  the  hypogastric,  the  caudal  gluteal  artery  accompanies 
the  sciatic  nerve  to  the  region  of  the  hip-joint,  and  ends  in  the 
biceps  and  semitendinosus  muscles. 

M.  obturator  internus. — The  origin  of  the  internal  obturator 
muscle  is  within  the  pelvis,  and,  consequently,  cannot  be  examined 
as  yet.  Its  insertion  into  the  trochanter  fossa  of  the  femur, 
however,  should  now  be  determined. 

Dissection. — Reflect  the  deep  gluteal  muscle,  and  so  expose  the  origin  of 
the  rectus  femoris  and  capsularis  muscles. 

M.  rectus  femoris. — The  rectus  femoris  muscle  is  the  middle 
member  of  the  quadriceps  group,  and  clothes  the  anterior  aspect 
of  the  femur.  Its  origin  is  from  an  eminence  on  the  ilium  close 
to  the  cranial  lip  of  the  acetabulum  and  its  insertion  is  into  the 
patella. 

M.  capsularis. — The  capsular  muscle  is  small  and  flat  and 
lies  on  the  lateral  face  of  the  capsule  of  the  hip-joint. 

Dissection. — Cut  across  the  sciatic  nerve  on  a  level  with  the  sacro-tuberous 
ligament,  and  the  femoral  vessels  at  the  hip-joint.  Remove  the  remains  of 
those  muscles  that  are  attached  in  the  close  vicinity  of  the  hip-joint,  and  clean 
the  outer  surface  of  the  joint-capsule. 

The  Hip- Joint  (A rticulatio  coxce). — The joint-capsule  (capsula 
articularis)  of  the  hip-joint  is  in  the  form  of  a  roomy,  double¬ 
mouthed  sac,  one  end  of  which  is  attached  to  the  margin  of 
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the  acetabulum  and  the  transverse  ligament,  and  the  other  is 
fixed  to  the  neck  of  the  femur  a  little  distance  from  the  articular 
margin.  The  strongest  part  of  the  capsule  is  lateral  and  anterior. 

Dissection. — Cut  through  the  joint-capsule  and  examine  its  contents. 

The  joint  is  formed  by  the  acetabulum  and  the  head  of  the 
femur.  The  whole  of  the  acetabulum  is  not  articular,  inasmuch 
as  its  medial  half  contains  a  depressed  non-articular  fossa  acetabuli. 
Opposite  the  fossa  the  continuity  of  the  cavity  is  broken  by  the 
incisura  acetabuli.  Surrounding  the  acetabular  margin  is  a  ring 
of  fibro-cartilage,  the  labrum  glenoidale ,  continued  across  the 
incisura  acetabuli  by  a  ligamentous  bridge,  the  transverse  ligament 
(ligamentum  transversum  acetabuli). 

Passing  from  the  fossa  acetabuli  to  the  non-articular  and  shallow 
fovea  on  the  head  of  the  femur  is  the  strong  round  ligament 
(ligamentum  teres).  When  this  is  divided  by  the  dissector  the 
limb  will  be  separated  from  the  body. 

Dissection. — The  examination  of  the  limb  should  be  continued  by  the 
dissection  of  the  regions  in  front  of  the  tibia  and  about  the  fibula.  With 
this  it  is  necessary  to  combine  the  dissection  of  the  dorsum  of  the  pes. 
Before  proceeding  to  an  examination  of  the  deep  fascia  and  muscles  of  the 
leg,  it  is  well  to  follow  the  superficial  structures  of  the  metatarsus  and  digits. 
The  removal  of  the  skin  must  be  conducted  with  great  care. 

Veins  of  the  Dorsum  of  the  Pes. — Two  veins  from  each  digit 
join  to  form  three  or  four  common  dorsal  digital  veins  (vv.  digitales 
communes  dorsales)  that,  in  their  turn,  form  the  radicles  of  one 
large  dorsal  metatarsal  vein  (v.  metatarsea  dorsalis  superficialis). 
This  single  vessel  crosses  the  flexor  aspect  of  the  tarsus,  where  it 
communicates  with  the  dorsal  ramus  of  the  large  saphenous  vein, 
and  becomes  the  chief  radicle  of  the  small  saphenous  vein. 

The  so-called  small  saphenous  vein  (v.  saphena  parva),  larger 
than  the  v.  saphena  magna,  receives  the  lateral  plantar  metatarsal 
vein,  crosses  the  lateral  face  of  the  leg  obliquely,  disappears  medial 
to  the  biceps  muscle,  and  finally  ends  by  joining  either  the  femoral 
or  the  popliteal  vein. 

The  medial  side  of  the  metatarsus  and  tarsus  is  drained  into 
the  large  saphenous  vein. 

Arteries  of  the  Dorsum  of  the  Pes. — The  arteries  dorsal 
to  the  metatarsus  and  digits  are  derived  from  two  sources,  the 
saphenous  and  anterior  tibial  arteries. 

The  saphenous  artery  divides  into  plantar  and  dorsal  branches. 
On  the  flexor  aspect  of  the  tarsus  the  dorsal  branch  furnishes  the 
first  dorsal  metatarsal  artery  (a.  metatarsea  dorsalis  I)  and  the 
second ,  third  and  fourth  superficial  dorsal  metatarsal  arteries 
(aa.  metatarseae  dorsales  superficiales  II,  III  et  IV).  The  super¬ 
ficial  arteries  pass  down  the  grooves  formed  by  the  metatarsal 
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bones,  and,  at  the  distal  end  of  these,  each  divides  into  two  proper 
digital  arteries  (aa.  digitales  propriae  dorsales). 

The  skin  on  the  fibular  side  of  the  pes  is  supplied  by  a  branch 


A .  tibialis  anterior 


A.  saphena 
( Ramus  dorsalis) 


A.  metalarsea 
dorsalis  V 


Aa.  metatarsece  dorsales 
super f.  II,  III,  IV 


Aa.  digitales 


communes  dorsales 


A  dorsalis  pedis 


A.  metalarsea  dorsalis  I 


Aa.  metatarsece  dorsales 

prof.  II,  III,  IV 


Fig.  39. — Diagram  of  the  arteries  of  the  dorsum  of  the  pes. 


of  the  anterior  tibial  artery.  Consideration  of  this  vessel  should 
be  deferred  until  later. 

Nerves  of  the  Dorsum  of  the  Pes. — The  nerves  of  the  region 
are  derived  from  the  superficial  and  deep  peroneal  nerves.  The 
superficial  peroneal  nerve  (n.  peronaeus  superficialis)  appears  by 

N 
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piercing  the  deep  fascia  in  the  peroneal  region  a  little  above 
the  tarsus.  It  supplies  the  medial  dorsal  cutaneous  nerve 
(n.  cutaneus  dorsalis  medialis)  to  the  first  digit,  and  then  the 


second ,  third ,  and  fourth  superficial  dorsal  metatarsal  nerves 
(nn.  metatarsei  dorsales  superficial  II,  III,  et  IV)  that  accompany 
the  corresponding  arteries. 

N.  peronaeus  profundus. — The  deep  peroneal  nerve  cannot  be 
followed  satisfactorily  at  the  present  stage  of  dissection,  but 
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may  be  found  medial  to  the  tendons  of  the  long  extensor 
muscle  at  the  distal  end  of  the  tibia.  A  large  artery,  the 
a.  dorsalis  pedis,  runs  medial  to  the  nerve. 

Fascia  of  the  Leg  and  Tarsus. — The  deep  fascia  on  the  lateral 
aspect  of  the  leg  is  thick,  especially  in  the  proximal  part  of  the 
region  where  it  is  connected  with  the  aponeurotic  tendon  of  the 
biceps  muscle.  Close  to  its  attachment  to  the  anterior  border 
of  the  tibia,  longitudinal  fibres  give  strength  to  the  fascia. 
Intermuscular  septa  are  projected  between  the  several  muscles 
of  the  region. 

In  the  distal  third  of  the  leg  the  tendons  of  the  anterior  tibial 
muscle  and  the  long  extensor  of  the  digits  are  bound  to  the  tibia 
by  a  band-like  specialisation  of  the  fascia  (transverse  ligament), 
one  end  of  which  is  attached  to  the  tibia,  the  other  to  the  line  of 
union  of  the  two  bones  of  the  leg. 

Two  other  bands  occur  in  front  of  the  tarsus.  One  binds 
down  the  tendon  of  the  extensor  digitorum  longus.  The  other, 
at  the  same  level,  is  provided  with  two  compartments  ;  one 
containing  the  tendons  of  the  extensor  digiti  quinti  and  peronaeus 
brevis,  the  other  the  tendon  of  the  peronaeus  longus.  Yet  another 
band  fixes  the  tendon  of  the  peronaeus  longus  muscle  in  the  groove 
on  the  lateral  malleolus. 

The  muscles  in  the  region  now  being  examined  are  seven 
in  number,  namely  :  mm.  tibialis  anterior,  extensor  digitorum 
longus,  peronaeus  longus,  extensor  digiti  quinti,  peronaeus 
brevis,  extensor  hallucis  longus,  and  extensor  digitorum  brevis. 

M.  tibialis  anterior. — The  anterior  tibial  muscle  lies  in  front  of 
the  tibia,  and  is  the  largest  and  most  medial  of  the  group  of  muscles 
in  this  region.  Its  origin  is  from  the  lateral  condyle  (a  small  origin) 
and  the  lateral  surface  of  the  anterior  crest  of  the  tibia.  About 
the  junction  of  the  middle  and  distal  thirds  of  the  leg  a  rounded 
tendon  begins,  and,  passing  under  a  fascial  band,  crosses  the 
tarsus  obliquely  to  be  inserted  into  the  rudimentary  first  meta¬ 
tarsal  bone  (or  the  proximal  end  of  the  second  metatarsal  bone). 

M.  extensor  digitorum  longus. — The  long  extensor  of  the 
digits  lies  partly  under  cover  of  the  anterior  tibial  muscle  and 
partly  lateral  to  it.  It  takes  origin  by  means  of  a  rounded  tendon 
from  a  rough  depression  between  the  lateral  condyle  and  the 
patellar  surface  of  the  femur.  Running  down  a  groove  between 
the  lateral  condyle  and  the  tuberosity  of  the  tibia,  the  muscle 
lies  on  the  surface  of  this  bone.  In  the  distal  third  of  the  leg 
the  fleshy  belly  gives  place  to  a  strong  round  tendon,  which, 
passing  under  a  band  of  fascia,  divides  into  four  parts  at  the 
tarsus.  These  are  finally  inserted  into  the  terminal  phalanges 
of  the  digits.  Each  tendon  becomes  expanded  over  the  metatarso¬ 
phalangeal  joint.  Here  the  most  lateral  tendon  is  joined  by  the 
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tendon  of  the  extensor  of  the  fifth  digit  ;  the  others  by  the  tendons 
of  the  extensor  digitorum  brevis.  The  tendons  are  connected  with 
the  capsules  of  the  metatarso-phalangeal  and  interphalangeal  joints, 
and  on  a  level  with  the  first  phalanx  are  joined  by  slips  from  the 
tendons  of  interosseous  muscles. 

M.  peronaeus  longus. — Lateral  to  the  foregoing,  the  long 
peroneal  muscle  has  origin  from  the  lateral  collateral  ligament, 
the  lateral  part  of  the  proximal  end  of  the  tibia  and  the  head 
of  the  fibula.  Its  tendon  runs  over  the  lateral  malleolus,  across 
the  back  of  the  tarsus  in  a  groove  on  the  cuboid  bone,  and  is 
inserted  into  the  base  of  the  first  or  second  metatarsal  bone. 

M.  extensor  digiti  quinti. — This  is  a  slender  muscle  partly 
buried  between  the  long  peroneal  muscle  and  the  deep  flexor 
of  the  digits.  Its  origin  is  from  the  proximal  half  of  the  border 
of  the  fibula.  A  thin  tendon  passes  down  the  leg  in  company 
with  that  of  the  long  peroneal  muscle,  crosses  under  this  tendon 
just  beyond  the  lateral  malleolus,  and  finally  joins  that  slip 
from  the  common  extensor  of  the  digits  which  goes  to  the  fifth 
digit. 

M.  peronaeus  brevis. — The  short  peroneal  muscle  arises  from 
the  distal  half  or  two-thirds  of  the  fibula,  and  is  inserted  into 
the  base  of  the  fifth  metatarsal  bone. 

M.  extensor  digitorum  brevis. — The  short  extensor  of  the 
digits  is  confined  to  the  dorsum  of  the  pes.  Its  three  heads  arise 
from  the  calcaneus  and  the  anterior  ligament  of  the  tarsus.  Of 
its  three  tendons,  the  most  lateral  goes  to  the  fourth  digit  ;  the 
middle  one  to  the  third  and  fourth  digits  ;  and  the  medial  tendon 
to  the  second  and  third  digits.  Their  union  with  the  tendons 
of  the  long  extensor  is  blended  with  the  tendons  of  the  interosseous 
muscles. 

M.  extensor  hallucis  longus. — This  is  a  very  slender  muscle 
arising  from  the  lateral  surface  of  the  fibula  about  the  junction  of 
the  proximal  and  middle  thirds.  It  lies,  at  first,  between  the  long 
extensor  and  the  tibia,  then  between  the  anterior  tibial  and  the 
long  extensor  muscles,  and  has  a  variable  insertion.  It  may 
end  on  the  rudimentary  first  metatarsal  bone. 

Dissection. — The  dissection  of  the  common  peroneal  nerve  and  its  branches 
and  the  anterior  tibial  vessels  will  be  facilitated  by  the  reflection  of  the  long 
peroneal  muscle.  The  muscle  should  be  cut  across  about  the  middle  of  its 
fleshy  belly.  To  follow  the  deep  peroneal  nerve  and  the  anterior  tibial  artery, 
it  is  necessary  to  reflect  the  short  extensor  muscle  also. 

N.  peronaeus  communis. — The  common  peroneal  nerve  is  the 
smaller  of  the  two  terminal  branches  of  the  sciatic.  Beginning 
about  the  middle  of  the  thigh,  it  crosses  the  gastrocnemius  and 
deep  flexor  of  the  digit  under  cover  of  the  biceps  muscle. 
Disappearing  between  the  long  peroneal  and  deep  flexor  muscles, 
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it  divides  in  the  proximal  half  of  the  leg  into  deep  and  superficial 
branches. 


M.  adductor 


M ■  semitendinosus 


N .  cutaneus  surce  medialis 


M.  vastus  lateralis 


M .  semimembranosus 


A .  femoris  posterior 


N.  peronoeus  communis 


M .  peronceus  longus 


M .  tibialis  anterior 


M .  flexor  hallucis  longus 


M.  extensor  digit i  quint i 


M.  extensor  digitorum  longus 


N.  peronceus  superficialis 


V.  metatarsea  dorsalis 


M .  peronceus  brevis 


Fig.  41. — Dissection  of  the  lateral  aspect  of  the  leg. 


Before  its  division  the  common  peroneal  nerve  supplies  a 
branch  to  the  long  peroneal  muscle. 
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N.  peronczus  superjicialis .  —  The  superficial  branch  of  the 
common  peroneal  nerve  is  included  for  a  time  in  the  septum 
between  the  peronaeus  longus  and  the  extensor  digiti  quinti 
muscles.  Piercing  the  deep  fascia  over  the  lateral  aspect  of  the 
leg  some  little  distance  proximal  to  the  tarsus,  it  becomes  sub¬ 
cutaneous,  and  has  been  followed  over  the  dorsum  of  the  pes 
where  it  supplies  a  dorsal  cutaneous  nerve  of  the  first  digit,  and 
the  second,  third,  and  fourth  superficial  dorsal  metatarsal  nerves. 

While  still  deep  to  the  fascia  of  the  leg,  the  superficial  peroneal 
nerve  furnishes  branches  to  the  extensor  digitorum  longus, 
peronaeus  brevis,  and  extensor  digiti  quinti  muscles. 

N.  peronceus  profundus. — From  the  point  at  which  it  leaves 
the  common  peroneal  nerve,  the  deep  peroneal  runs  obliquely 
between  the  peronaeus  longus  on  the  one  hand,  and  the  extensor 
digiti  quinti  and  deep  flexor  of  the  digit  on  the  other.  Thus 
the  nerve  comes  into  contact  with  the  anterior  tibial  artery, 
alongside  which  and  its  continuation  (a.  dorsalis  pedis)  it  runs 
very  obliquely  across  the  front  of  the  tibia  to  the  flexor  aspect 
of  the  tarsus,  where  it  terminates  in  a  medial  and  a  lateral  branch. 
The  medial  branch  follows  the  a.  dorsalis  pedis  until  that  vessel 
disappears  from  the  region,  and  then  follows  the  groove  between 
the  second  and  third  metatarsal  bones  to  form  the  n.  metatarseus 
dorsalis  profundus  II.  The  lateral  branch  crosses  the  tarsus 
under  cover  of  m.  extensor  digitorum  brevis,  which  it  supplies, 
and  then  furnishes  the  nn.  metatar sei  dorsales  profundi  III  et  IV. 

While  in  the  leg,  the  deep  peroneal  nerve  contributes  branches 
to  the  peronaeus  longus,  extensor  digitorum  longus,  tibialis  anterior, 
and  extensor  hallucis  longus  muscles. 

A.  tibialis  anterior. — The  anterior  tibial  artery  is  practically  the 
continuation  of  the  popliteal  artery.  By  piercing  the  interosseous 
membrane  between  the  tibia  and  the  fibula,  the  artery  gains  the 
lateral  surface  of  the  former  bone,  along  which  it  runs,  with  some 
degree  of  obliquity,  towards  the  tarsus.  The  peronaeus  longus, 
extensor  digitorum  longus,  extensor  hallucis  longus,  and  tibialis 
anterior  muscles  cover  the  artery  in  succession.  In  addition  to 
branches  to  the  muscles  of  the  leg,  the  anterior  tibial  furnishes 
the  fifth  dorsal  metatarsal  artery  (a.  metatarsea  dorsalis  V). 

Opposite  the  joint  between  the  tibia  and  the  talus,  the  anterior 
tibial  artery  changes  its  name  to  that  of  dorsal  artery  of  the  pes 
(a.  dorsalis  pedis),  which  crosses  the  flexor  aspect  of  the  tarsus, 
between  the  tendons  of  the  anterior  tibial  and  long  extensor 
muscles,  to  disappear  into  the  space  between  the  bases  of  the 
second  and  third  metatarsal  bones.  Before  disappearing,  the 
a.  dorsalis  pedis  supplies  the  second ,  third  and  fourth  deep  dorsal 
metatarsal  arteries  (aa.  metatarseae  dorsales  profundae  II,  III, 
et  IV). 
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The  superficial  and  deep  dorsal  metatarsal  arteries  join  to 
form  the  common  dorsal  digital  arteries  (aa.  digitales  communes 
dorsales). 

Dissection. — Attention  should  now  be  directed  to  the  structures  behind  the 
tibia.  The  disposition  and  strength  of  the  fascia  over  this  part  of  the  leg  calls 
for  remark.  In  the  proximal  third  of  the  leg,  where  the  calf  muscles  are 
covered  by  the  hamstring  muscles,  the  fascia  is  not  notably  strong  ;  but  in  the 
distal  half  of  the  region  it  is  thick,  strong  and  tendinous,  especially  where  it  is 
associated  with  the  tendons  of  the  gastrocnemius  and  plantaris  muscles.  In 
front  of  these  tendons  there  is  a  thick  cord  inserted  into  the  calcaneus. 

The  small  saphenous  vein  may  be  again  examined  and  its  termination 
noted.  Examine  the  cutaneous  nerves  of  the  region. 


M.  tibialis  anterior 


Tibia 

M.  popliteus  _ 


Saphenous  vessels 
and  nerve 


N.  tibialis  - 

M.  flexor  digitorum 
longus 


M .  semitendinosus 


M.  extensor  digitorum 
<  longus 

A.  tibialis  anterior 
M.  extensor  hallucis 
longus 

-N .  peromxus  profundus 

M .  peronceus  longus 

N.  peronceus  superftcialis 

M.  extensor  digiti 
quinti 

-- F ibid  a 

■~.M.  biceps femor is 

-.M.  flexor  hallucis 
longus 

N.  cutaneus  surce 
medial  is 

'V.  saphena  parva 
M .  plantaris 


M.  gastrocnemius 


Fig.  42. — Transverse  section  across  the  middle  of  the  leg. 


The  cutaneous  nerves  of  the  back  of  the  leg  are  derived 
from  the  saphenous,  peroneal,  and  tibial  nerves.  The  saphenous 
nerve  supplies  the  medial  aspect  of  the  leg  and  pes.  The  lateral 
cutaneous  of  the  calf  (n.  cutaneus  surae  lateralis)  has  been 
previously  noted  as  arising  either  from  the  sciatic  or  from  the 
peroneal  nerve.  It  becomes  superficial  at  the  border  of  the  biceps 
and  supplies  the  skin  of  the  posterior  and  lateral  parts  of  the  leg. 

N.  cutaneus  surce  medialis. — The  medial  cutaneous  nerve  of  the 
calf  is  a  branch  of  the  tibial  nerve,  and  arises  a  little  distance 
before  this  nerve  sinks  between  the  two  heads  of  the  gastrocnemius 
muscle.  Crossing  the  surface  of  the  gastrocnemius  slightly 
obliquely  along  with  a  branch  from  the  posterior  femoral  artery 
and  the  small  saphenous  vein,  the  nerve  divides  into  two  branches 
about  the  middle  of  the  leg.  These  immediately  pierce  the  deep 
fascia  and  become  superficial.  The  posterior  (plantar)  branch 
runs  lateral  to  the  gastrocnemius  tendon  and  supplies  the  skin 
about  the  tarsus.  The  anterior  (dorsal)  branch  runs  obliquely 
between  the  plantaris  tendon  and  the  deep  flexor  of  the  digits,  is 
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M.  vastus  medialis 


M.  semimembranosus 


A .  genu  suprema 


M.  gracilis 
A  saphena. 

_  V .  saphena  magna 

N.  saphenus 

_  M.  semitendinosus 


_  M .  gastrocnemius 


M .  popliteus 


M .  flexor  digitorum  longus 


M.  tibialis  anterior 


M.  plantaris 


Tendon  of  m.  biceps  femoris 


M .  flexor  hallucis  longus 


N.  tibialis 


Fig.  43. — Dissection  of  the  medial  aspect  of  the  leg. 
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connected  with  the  tibial  nerve,  and  ends  in  the  skin  of  the  distal 
part  of  the  leg,  the  tarsus  and  the  metatarsus. 

A.  saphena. — The  origin  of  the  saphenous  artery  from  the 
femoral  was  noted  in  the  dissection  of  the  thigh.  Crossing  the 
surface  of  the  gracilis  and  semitendinosus  muscles  subcutaneously, 
it  arrives  in  the  leg  and  immediately  divides  into  anterior  (dorsal) 
and  posterior  (plantar)  branches.  The  dorsal  branch  passes 
down  the  leg  in  association  with  the  large  saphenous  vein  and  has 
been  examined  in  connection  with  the  dorsum  of  the  pes. 

The  plantar  branch,  much  the  larger,  descends  upon  the  deep 
flexors  of  the  digit  in  a  special  compartment  of  the  deep  fascia 
which  also  contains  the  corresponding  vein  and  the  tibial  nerve. 
A  little  proximal  to  the  tarsus  it  supplies  the  lateral  tarsal  artery 
(a.  tarsea  lateralis)  and  is  continued  into  the  pes,  where  it  will  be 
followed  subsequently. 

M.  gastrocnemius. — This  powerful  muscle  arises  by  two  heads. 
The  lateral  head  takes  origin  from  the  lateral  sesamoid  and  from 
the  lateral  border  of  the  planum  popliteum  of  the  femur.  The 
medial  head  arises  from  the  medial  sesamoid  and  the  medial 
border  of  the  planum  popliteum. 

The  two  heads  soon  join,  and  the  common  muscle  thus  formed 
gives  place  to  a  strong  tendon  (tendo  calcaneus  [Achillis])  about  the 
middle  of  the  leg.  The  insertion  is  into  the  tuber  of  the  calcaneus. 

Dissection. — Cut  across  the  gastrocnemius  muscle  just  where  its  two  heads 
are  about  to  join.  The  process  of  reflecting  the  lateral  head  is  made  a  little 
difficult  by  its  close  connection  with  the  underlying  plantaris  muscle. 

M.  plantaris. — The  plantaris  muscle  arises  in  common  with  the 
lateral  head  of  the  gastrocnemius  from  the  lateral  sesamoid  bone 
and  the  lateral  lip  of  the  planum  popliteum.  In  the  distal  third 
of  the  leg  the  fleshy  belly  of  the  muscle  is  replaced  by  a  strong 
tendon  closely  associated  with  that  of  the  gastrocnemius.  At  first 
the  plantaris  tendon  is  the  deeper  of  the  two  ;  but,  by  gradually 
passing  across  the  medial  border  of  the  gastrocnemius  tendon,  it 
ultimately  comes  to  be  the  more  superficial. 

Two  slips  attach  the  plantaris  tendon  to  the  side  of  the  tuber 
calcanei,  from  which  point  there  is  an  apparent  direct  continuation 
of  the  tendon  into  the  pes.  This  appearance,  however,  depends 
upon  a  modification  of  the  short  flexor  of  the  digits  (m.  flexor 
digitorum  brevis),  which  will  receive  consideration  later. 

N.  tibialis. — The  larger  of  the  two  terminal  branches  of  the 
sciatic,  the  tibial  nerve  accompanies  the  peroneal  nerve  for  a  little 
distance,  and  then  enters  the  gap  between  the  two  heads  of  the 
gastrocnemius  muscle.  Following  the  border  of  the  plantaris 
muscle  underneath  the  medial  head  of  the  gastrocnemius,  the 
nerve  comes  into  relation  with  the  posterior  branch  of  the 
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saphenous  artery  ;  and  in  the  distal  part  of  the  leg  is  associated 
with  the  deep  flexor  of  the  digits,  which  it  accompanies  to  the 
tarsus. 

The  branches  of  the  tibial  nerve  are  as  follows  :  (i)  Medial 
cutaneous  nerve  of  the  calf  (n.  cutaneus  surse  medialis),  which  has 
already  been  examined  ;  (2)  branches  (rami  musculares),  large 

and  numerous,  for  the  supply  of  all  the  muscles  behind  the  tibia  ; 
(3)  medial  plantar  nerve  (n.  plantaris  medialis)  ;  (4)  lateral  plantar 
nerve  (n.  plantaris  lateralis).  The  medial  and  lateral  plantar 
nerves  form  the  terminal  branches  of  the  tibial,  and  are  distributed 
in  the  sole  of  the  pes,  where  they  will  be  examined  at  the  proper 
time. 

Dissection. — Reflect  the  plantaris  muscle  and  expose  the  deep  muscles  of 
the  leg.  These  are  three  in  number.  The  most  lateral  really  consists  of  two 
muscles — m.  flexor  hallucis  longus  and  m.  flexor  digitorum  longus — but  will  be 
more  conveniently  referred  to  as  the  deep  flexor  of  the  digits. 

M.  flexor  digitorum  profundus. — The  deep  flexor  of  the 
digits  arises  from  the  head  of  the  fibula  and  the  proximal  half 
of  the  border  of  this  bone,  from  the  lateral  condyle  of  the  tibia, 
from  the  proximal  part  of  the  posterior  surface  of  the  tibia,  and 
from  the  interosseous  membrane.  The  tendon  of  the  m.  flexor 
hallucis  longus  begins  about  the  junction  of  the  middle  and  distal 
thirds  of  the  leg  and  passes  down  the  groove  formed  by  the 
calcaneus.  The  much  smaller  tendon  of  the  m.  flexor  digitorum 
longus  is  more  medial  and  passes  down  the  groove  on  the  medial 
malleolus,  in  which  it  is  bound  by  a  fascial  band. 

M.  tibialis  posterior. — The  posterior  tibial  muscle  is  very 
rudimentary.  Arising  from  the  head  of  the  fibula  under  cover 
of  the  long  flexor  of  the  digits,  its  feeble  tendon,  following  that  of 
the  long  flexor,  finally  blends  with  the  medial  collateral  ligament 
of  the  tarsus. 

M.  popliteus. — The  popliteal  muscle  covers  part  of  the  flexor 
aspect  of  the  articulation  between  the  femur  and  tibia.  Its  origin 
is  within  the  capsule  of  the  joint  from  the  lateral  condyle  of  the 
femur.  The  fibres  of  the  muscle  spread  out  to  find  attachment 
to  a  triangular  area  on  the  proximal  part  of  the  posterior  surface 
of  the  tibia. 

A.  poplitea. — The  popliteal  artery  continues  the  femoral 
between  the  two  heads  of  the  gastrocnemius  muscle,  and  insinuates 
itself  between  the  popliteal  muscle  and  the  joint-capsule  of  the 
articulation  between  the  femur  and  tibia.  In  order  to  follow  the 
artery  to  its  termination  it  is  necessary  to  reflect  the  popliteal  and 
long  flexor  muscles.  This  having  been  done,  it  will  be  found  that 
the  popliteal  ends  by  dividing  into  the  anterior  and  posterior 
tibial  arteries.  The  latter  is  so  small  that,  to  all  intents  and 
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purposes,  the  anterior  tibial  is  the  direct  continuation  of  the 
parent  vessel. 

The  sole  of  the  pes. — Before  any  dissection  is  performed,  five 
areas  of  modified  skin  should  be  noted.  These  are  in  the  form 
of  distinct,  callous,  hairless  projections  ;  one  of  them,  the  largest, 
lies  in  the  hollow  of  the  digits.  Its  form  is  that  of  a  heart  with 
the  apex  distal.  The  four  smaller  callosities  lie  over  the  joints 
between  the  second  and  third  phalanges  of  the  second,  third, 
fourth,  and  fifth  digits. 

The  skin  over  the  sole  should  now  be  removed  and  the 
structure  and  connections  of  the  callosities  determined.  Each 
callosity  consists  of  a  fibro-fatty  basis  with  which  thick,  horny, 
papillated  skin  is  intimately  connected.  The  callosities  are  joined 
to  the  sheaths  of  the  flexor  tendons  by  strong  ligamentous  bands. 
This  is  more  particularly  noticeable  in  connection  with  the  large 
callosity,  which  also  receives  a  bifurcating  band  from  the  tendon 
of  the  deep  flexor  muscle. 

Muscles  and  tendons  of  the  sole. — The  muscles  and  tendons 
of  this  part  of  the  pes  are  arranged  in  the  following  layers  : 

1st  Layer. — M.  flexor  digitorum  brevis,  m.  abductor  digiti 
quinti. 

2nd  Layer . — Tendon  of  the  m.  flexor  digitorum  profundus, 
mm.  lumbricales,  m.  quadratus  plantae. 

3 rd  Layer. — M.  adductor  digiti  quinti,  m.  adductor  digiti 
secundi,  mm.  interossei. 

4 th  Layer. — Tendon  of  m.  peronaeus  longus. 

In  the  dissection  of  the  most  superficial  layer  an  examination 
must  be  made  of  the  sheaths  of  the  flexor  tendons.  The  sheaths 
assist  the  bones  of  the  digits  in  the  formation  of  fibro-osseous 
tubes  in  which  the  flexor  tendons  are  contained.  The  dorsal  wall 
of  the  tube  is  formed  by  the  metatarsal  sesamoids  and  the 
phalanges  ;  while  the  plantar  wall  of  the  tube  is  formed  by  sheaths 
that  are  attached  to  the  margins  of  the  above  bones.  The  sheaths 
are  not  of  uniform  strength  throughout.  On  a  level  with  the 
sesamoid  bones,  and  opposite  the  distal  end  of  the  first  phalanx, 
a  considerable  accession  of  transverse  fibres  contributes  great 
strength  to  them. 

In  removing  the  fascia  from  the  surface  of  the  short  flexor 
of  the  digit,  the  medial  plantar  nerve,  which  runs  along  the  medial 
border  of  the  muscle,  must  not  be  injured. 

M.  flexor  digitorum  brevis. — This  was  mentioned  in  the 
dissection  of  the  leg  as  forming  the  apparent  continuation  of  the 
plantaris  muscle  into  the  sole.  Almost  the  whole  of  its  muscular 
tissue  has  been  replaced  by  tendon.  Continuous  with  the  plantaris 
tendon  at  the  tuber  calcanei,  the  flattened  band  representing  the 
muscle  runs  down  the  plantar  aspect  of  the  tarsus  to  the  proximal 
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part  of  the  metatarsus,  where  it  divides  into  two  branches,  each 
branch  again  dividing  about  the  middle  of  the  metatarsus.  Its 
initial  part  is  intimately  connected  with  the  fascia  in  the 
region  of  the  tarsus.  The  four  terminal  tendons  enter  the  flexor 
sheaths,  divide  into  two  slips  that  form  a  ring  through  which  the 
deep  flexor  tendon  passes,  and  end  by  becoming  attached  to 
the  proximal  part  of  the  second  phalanges  of  the  second  to  fifth 
digits. 

M.  abductor  digiti  quinti. — The  abductor  of  the  fifth  digit 
is  very  rudimentary  and  somewhat  variable.  Two  parts  can  be 
distinguished  :  (i)  In  the  form  of  a  tendinous  band  passing  from 
the  proximal  part  of  the  calcaneus  to  the  base  of  the  fifth 
metatarsal  bone  ;  (2)  either  with  the  same  origin  as  the  first 

part,  or  as  an  offshoot  therefrom,  as  a  feeble  fleshy  belly  continued 
by  a  thin  tendon  to  the  first  phalanx  of  the  fifth  digit. 

Dissection. — Cut  across  the  short  flexor  close  to  its  commencement  ;  sever 
its  connections  with  the  fascia  and  turn  it  downwards  as  far  as  possible.  In 
performing  this  dissection  care  must  be  taken  to  preserve  the  two  plantar 
nerves  —  terminal  branches  of  the  tibial  —  and  the  plantar  branch  of  the 
saphenous  artery. 

M.  flexor  digitorum  profundus. — The  strong  tendon  of  the 
m.  flexor  hallucis  longus  runs  along  the  groove  on  the  calcaneus 
where  it  is  bound  down  by  a  strong  annular  band,  and  is  joined 
by  the  much  smaller  tendon  of  the  m.  flexor  digitorum  longus, 
which  has  traversed  a  groove  on  the  medial  malleolus.  The 
powerful  deep  flexor  tendon  so  formed  divides  into  four  parts, 
one  for  each  of  the  digits  (second  to  fifth).  Each  tendon  enters 
a  flexor  sheath,  passes  through  the  ring  formed  by  a  tendon  of 
the  short  flexor,  and  is  finally  inserted  into  the  terminal  phalanx. 

Mm.  lumbricales. — Three  feeble  lumbrical  muscles  arise  from 
the  plantar  surface  of  the  deep  flexor  tendon.  Their  thin  tendons 
are  traceable  to  the  proximal  end  of  the  first  phalanx  of  the  third, 
fourth,  and  fifth  digits.  Occasionally  small  tendinous  slips  may 
join  one  or  more  of  the  tendons  of  the  short  flexor  of  the  digits. 

M.  quadratus  plantae. — The  quadratus  muscle  is  very  small  and 
thin,  and  arises  from  the  distal  extremity  of  the  calcaneus  and  the 
lateral  collateral  ligament  of  the  tarsus.  Its  fibres  join  the  deep 
flexor  tendon. 

N.  tibialis. — The  tibial  nerve  follows  the  tendon  of  the  m.  flexor 
hallucis  longus  to  a  level  with  the  joint  between  the  tibia  and  the 
talus,  where  it  divides  into  the  medial  and  lateral  plantar  nerves. 

The  medial  plantar  nerve  (n.  plantaris  medialis)  is  the  smaller, 
and  runs  along  the  medial  border  of  the  m.  flexor  brevis  to  the 
middle  of  the  metatarsus,  where  it  ends  in  two  branches.  The 
more  medial  of  the  two  is  continued  onwards  as  the  first  common 
plantar  digital  nerve  (n.  digiti  plantaris  communis  I).  The  more 
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lateral  branch  crosses  the  plantar  aspect  of  the  short  flexor  muscle 
and  divides  into  three  plantar  metatarsal  nerves  (nn.  metatarsei 
plantares  II,  III,  et  IV)  which  join  the  common  plantar  digital 
nerves.  The  lateral  plantar  nerve  (n.  plantaris  lateralis)  is  much, 
larger.  Placed  between  the  superficial  and  deep  flexor  tendons, 
it  disappears  from  view  between  the  origins  of  the  most  lateral 
interosseous  muscle  and  the  adductor  of  the  fifth  digit.  It  cannot 
be  followed  satisfactorily  until  the  deep  muscles  have  been 
examined. 

Dissection. — Reflect  the  deep  flexor  tendon. 

M.  adductor  digit i  quinti. — The  adductor  of  the  fifth  digit 
arises  by  a  flattened  tendon  from  the  plantar  surface  of  the 
tarsus.  Crossing  the  sole  somewhat  obliquely,  it  dips  in 
between  the  interosseous  muscles  of  the  fourth  and  fifth  digits, 
and  is  inserted  into  the  fifth  metatarsal  bone  and  the  first 
phalanx  of  the  fifth  digit. 

M.  adductor  digiti  secundi. — A  smaller  muscle  than  the 
preceding,,  its  origin  is  between  that  of  the  adductor  of  the  fifth 
digit  and  the  interosseous  muscle  of  the  second  digit.  Running 
distalwards  between  the  interosseous  muscles  of  the  second  and 
the  third  digits,  it  is  inserted  into  the  first  phalanx  of  the  second 
digit. 

Mm.  interossei. — The  interosseous  muscles  are  four  in  number. 
Each  takes  origin  from  the  tarsus  and  the  proximal  end  of  the 
metatarsal  bones  and  divides  into  medial  and  lateral  parts  to  be 
attached  to  the  sesamoid  bones. 

Dissection. — Reflect  the  adductor  muscles  of  the  fifth  and  second  digits 
and  the  interosseous  muscle  of  the  second  digit.  Follow  the  plantar  ramus 
of  the  saphenous  artery  in  the  ligamentous  tissue  on  the  flexor  aspect  of  the 
tarsus,  and  between  the  interosseous  muscle  of  the  second  digit  and  the  adductor 
digiti  quinti,  and  finally  down  the  plantar  aspect  of  the  metatarsus. 

A.  saphena  (ramus  plantaris). — After  furnishing  the  lateral 
tarsal  artery  a  short  distance  proximal  to  the  tarsus,  the  plantar 
ramus  of  the  saphenous  artery  gains  the  flexor  aspect  of  the  tarsus 
and  there  gives  origin  to  the  medial  and  lateral  plantar  arteries 
(a.  plantaris  medialis  :  a.  plantaris  lateralis).  These  follow  the 
corresponding  borders  of  the  deep  flexor  tendon  and  join  the 
perforating  metatarsal  artery  in  the  formation  of  the  plantar 
arch  (arcus  plantaris  proximalis). 

The  plantar  ramus  continues  down  the  metatarsus  to  end, 
at  no  great  distance  from  the  metatarso-phalangeal  joints,  by 
dividing  into  three  superficial  plantar  metatarsal  arteries  (aa. 
metatarseae  plantares  superficiales  II,  III  et  IV),  which  unite 
with  three  deep  plantar  metatarsal  arteries  (aa.  metatarseae 
plantares  profundae  II,  III  et  IV),  from  the  plantar  arch,  and 
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branches  from  the  deep  dorsal  metatarsal  arteries.  Four  plantar 
digital  arteries  (aa.  digitales  plantares),  of  which  the  middle  two 
are  usually  divisions  of  a  common  trunk,  are  derived  from  these 
anastomoses. 


A.  metatarsea  perforans. — During  the  examination  of  the 
dorsum  of  the  pes,  the  continuation  (as  a.  dorsalis  pedis)  of  the 
anterior  tibial  artery  was  observed  to  disappear  into  the  space 
between  the  second  and  third  metatarsal  bones.  Here  the  vessel 


ANATOMY  OF  THE  DOG 


1 1 1 

changes  its  name  to  that  of  perforating  metatarsal  artery,  which  is 
now  disclosed. 

N.  plantaris  lateralis.— This,  the  larger  of  the  two  terminal 
branches  of  the  tibial  nerve,  has  been  followed  to  its  disappearance 


Fig.  45. — Diagram  of  the  plantar  nerves  of  the  pes. 

under  the  m.  adductor  digiti  quinti.  It  will  now  be  seen  to  end 
in  several  branches  about  the  proximal  third  of  the  metatarsus. 
Some  of  these  branches  are  distributed  to  the  small  muscles 
of  the  sole  ;  three  of  them,  the  second ,  third ,  and  fourth 
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common  plantar  digital  nerves  (nn.  digitales  communes  plantares 
II,  III,  et  IV),  divide  to  form  the  proper  plantar  digital  nerves. 

M.  peronseus  longus. — The  tendon  of  the  long  peroneal  muscle 
has  been  followed  as  far  as  the  lateral  aspect  of  the  tarsus.  It 
can  now  be  examined  as  it  lies  in  the  groove  in  the  fourth  tarsal 
(cuboid)  bone  and  crosses  the  plantar  aspect  of  the  tarsus  to  its 
insertion  into  the  rudimentary  first  metatarsal  bone  (or,  in  its 
absence,  into  the  second  bone).  The  tendon  is  enclosed  in  a 
strong  fibrous  sheath  that  must  be  opened. 

The  Femoro-patellar  and  Femoro-tibial  articulations 
( Articulatio  genu).— These  articulations  correspond  to  the  knee- 
joint  of  man,  and  are  actually  three  in  number.  Because,  however, 
of  their  intimate  relationship  and  the  fact  that  they  share  a  common 
joint-capsule,  they  are  conveniently  considered  as  one  joint,  formed 
by  the  condyles  and  patellar  surface  of  the  femur,  the  patella,  and 
the  articular  surfaces  at  the  proximal  end  of  the  tibia.  Although 
the  adaptation  of  the  bony  surfaces  is  very  indifferent,  the  joint, 
in  virtue  of  the  character  and  number  of  its  ligaments,  is  strong. 

Dissection. — Clear  away  the  remains  of  the  muscles  about  the  joint,  but 
leave  the  tendons  of  origin  of  the  popliteus  muscle  and  the  long  extensor 
of  the  digits.  Clean  the  surface  of  the  joint-capsule  and  define  the  collateral 
ligaments. 

The  joint- capsule,  it  is  convenient  to  consider,  is  divisible  into 
two  parts  :  (i)  The  anterior  part  is  roomy  and  attached  to  the 
condyles  and  about  the  margin  of  the  patellar  surface  of  the 
femur  and  along  the  articular  edge  of  the  tibia.  The  patella 
itself  may  be  regarded  as  a  bony  island  in  this  part  of  the 
capsule.  On  each  side  of  the  patella  the  capsule  is  thickened  ; 
the  thickenings  being  connected  with  cartilaginous  extensions  of 
the  bone.  (2)  The  posterior  portion  of  the  capsule  is  much 
less  roomy,  and  is  attached  about  the  articular  margins  of  the 
femur  and  tibia.  Both  parts  of  the  joint-capsule  are  adherent 
to  the  edges  of  the  cartilaginous  menisci  interposed  between  the 
femur  and  tibia,  and  are  continuous  with  the  collateral  ligaments 
of  the  joint. 

It  will  be  observed  that  the  origins  of  the  popliteus  muscle 
and  long  extensor  of  the  digits  are  within  the  capsule. 

The  patellar  ligament  (ligamentum  patellae)  is  a  strong 
flattened  band  extending  from  the  patella  to  the  tuberosity  of 
the  tibia.  A  pad  of  fat  is  interposed  between  the  ligament  and 
the  joint-capsule,  and  a  small  synovial  bursa  intervenes  between 
the  ligament  and  the  smooth  proximal  part  of  the  tibial  tuberosity. 

The  patellar  ligament  is,  strictly  speaking,  the  tendon  of 
insertion  of  the  quadriceps  muscle  of  the  thigh,  and  the  patella 
is  a  sesamoid  bone  developed  therein. 
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The  medial  collateral  ligament  (ligamentum  collaterale  tibiale) 
extends  from  the  condyle  of  the  femur  to  just  beyond  the  condyle 
of  the  tibia.  In  passing,  the  ligament  is  attached  to  the  margin 
of  the  medial  meniscus.  The  lateral  collateral  ligament  (liga¬ 
mentum  collaterale  fibulare)  passes  from  the  lateral  condyle  of 
the  femur  to  the  head  of  the  fibula. 

Dissection. — Open  the  joint  by  making  a  transverse  incision  through  the 
capsule  immediately  proximal  to  the  patella  and  a  longitudinal  incision  along 
each  side  of  this  bone.  The  patella  with  the  patellar  ligament  may  then  be 
turned  downwards.  Observe  the  synovial  fringes  in  the  interior  of  the  joint, 
and  the  cartilaginous  extensions  of  the  patella. 

Dissect  away  the  posterior  part  of  the  capsule  and  examine  the  cruciate 
ligaments  and  the  menisci  of  cartilage  between  the  femur  and  the  tibia. 

The  anterior  cruciate  ligament  (ligamentum  cruciatum  anterius) 
passes  obliquely  from  the  anterior  intercondyloid  fossa  of  the 
tibia  to  the  medial  face  of  the  lateral  condyle  of  the  femur.  Not 
quite  so  strong  as  the  anterior,  the  posterior  cruciate  ligament 
(ligamentum  cruciatum  posterius)  runs  from  the  popliteal  notch 
of  the  tibia  to  the  lateral  surface  of  the  medial  condyle  of  the 
femur. 

The  poor  adaptation  of  the  femoral  and  tibial  articular  surfaces 
is  partly  compensated  by  the  presence  of  two  crescentic, 
cartilaginous  pads,  the  lateral  and  medial  menisci  (meniscus 
lateralis  :  meniscus  medialis),  of  which  the  lateral  is  somewhat 
the  larger.  The  convex  edge  of  each  meniscus  is  thick  ;  whereas 
the  concave  edge,  directed  towards  the  intercondyloid  eminence 
of  the  tibia,  is  thin.  The  convex  border  of  the  lateral  meniscus  is 
crossed  obliquely  by  a  groove  for  the  reception  of  the  tendon  of 
origin  of  the  popliteus  muscle. 

The  proximal  (femoral)  surface  of  each  meniscus  is  concave 
for  the  reception  of  a  condyle  of  the  femur,  while  the  distal  (tibial) 
surface  is  flattened. 

Each  meniscus  is  attached  in  front  by  ligamentous  tissue  to 
the  anterior  intercondyloid  fossa  of  the  tibia,  and  in  addition 
there  is  a  transverse  ligament  (lig.  transversum  genu)  running 
from  one  meniscus  to  the  other  across  the  tibial  attachment  of  the 
anterior  cruciate  ligament. 

Behind,  the  medial  meniscus  is  attached  to  the  posterior 
intercondyloid  fossa  of  the  tibia.  The  lateral  meniscus  has  two 
posterior  attachments  ;  one  to  the  tibia  just  beyond  the  articular 
margin  and  lateral  to  the  popliteal  notch  ;  the  other  by  a  strong 
band  that  crosses  the  posterior  cruciate  ligament  obliquely  to 
end  on  the  medial  condyle  of  the  femur. 

Dissection. — Now  proceed  to  the  examination  of  the  joints  between  the 
tibia  and  fibula.  All  remains  of  the  muscles  will  require  to  be  cleaned 
away. 
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There  are  two  joints  between  the  tibia  and  the  fibula  :  a 
proximal  tibio-fibular  articulation  (articulatio  tibiofibularis),  and 
a  distal  tibio-fibular  syndesmosis  (syndesmosis  tibiofibularis). 
Between  these  joints  the  interosseous  membrane  of  the  leg 
(membrana  interossea  cruris)  unites  the  two  bones.  Very 
commonly  the  distal  third  or  more  of  the  tibia  and  fibula  are 
joined  together  by  bone. 

The  tibio-fibular  articulation  is  surrounded  by  a  joint- capsule. 

The  tibio-fibular  syndesmosis  is  very  strong  and  provided 
with  an  anterior  and  a  posterior  ligament  that  bind  the  malleolus 
of  the  fibula  to  the  distal  end  of  the  tibia. 

Dissection. — Remove  all  tendons,  annular  fascial  bands,  and  muscles  from 
the  tarsus,  metatarsus,  and  digits. 

The  Joints  of  the  Pes  ( Articulationes  pedis ). — The  talo-crural 
joint  (articulatio  talocruralis),  formed  by  the  two  bones  of  the  leg 
and  the  talus,  is  strong  and  provided  with  conspicuous  ligaments. 
A  joint-capsule  is  attached  to  the  articular  margins  of  the  tibia, 
fibula,  and  talus.  The  deltoid  ligament  (ligamentum  deltoideum) 
arises  from  the  medial  malleolus,  and,  by  diverging  bundles,  passes 
to  the  central  bone  (scaphoid),  talus,  and  sustentaculum  tali  of  the 
calcaneus.  Laterally  there  are  three  ligaments  running  from 
the  end  of  the  fibula  to  the  talus  and  calcaneus.  The  posterior 
talofibular  ligament  (ligamentum  talofibulare  posterius),  the  most 
proximal  of  the  three,  joins  the  lateral  aspect  of  the  trochlea 
of  the  talus.  The  calcaneofibular  ligament  (ligamentum  calcaneo- 
fibulare)  is  the  strongest  and  best  defined  member  of  the  group, 
and  finds  attachment  to  the  lateral  surface  of  the  calcaneus. 
The  anterior  talofibular  ligament  (ligamentum  talofibulare 
anterius)  is  very  rudimentary  and  attached  to  the  neck  of  the  talus. 

Ligaments  connected  with  the  talus. — A  number  of  ligaments, 
some  of  them  feeble,  hold  the  talus  in  position.  A  posterior 
ligament  is  rudimentary  and  placed  at  the  most  proximal  point 
of  contact  of  the  talus  and  calcaneus.  A  very  feeble  lateral 
ligament  unites  the  lateral  surfaces  of  the  two  bones.  A  medial 
ligament ,  much  stronger  than  the  preceding,  is  partly  covered 
by  the  deltoid  ligament.  It  runs  from  the  tubercle  on  the  medial 
surface  of  the  talus  to  the  sustentaculum  tali.  A  dorsal  tarsal 
ligament  joins  the  neck  of  the  talus  to  the  fourth  tarsal  (cuboid)  and 
third  metatarsal  bones.  A  small  anterior  ligament  lies  in  the 
depths  of  the  groove  between  the  talus  and  calcaneus. 

Dissection. — Remove  the  talus.  This  is  rendered  difficult  from  the 
presence  of  a  strong  interosseous  ligament. 

The  talo-calcanean  interosseous  ligament  passes  between  the 
two  bones,  and  is  attached  to  the  grooves  between  their  articular 
facets. 


ANATOMY  OF  THE  DOG 


1 15 

Ligaments  connected  with  the  other  tarsal  bones. — Removal  of 
the  talus  exposes  both  surfaces  of  the  strong  ligament  that  passes 
from  the  sustentaculum  tali  to  the  central  bone  (scaphoid)  on  the 
plantar  aspect  of  the  joint.  Part  of  the  cavity  in  which  the  head  of 
the  talus  rests  is  formed  by  this  ligament.  A  powerful  ligament  runs 
from  the  plantar  surface  of  the  calcaneus  to  the  tubercle  on  the 
fourth  tarsal  bone  and  on  to  the  tubercle  at  the  proximal  end 
of  the  fifth  metatarsal  bone.  Partly  under  cover  of,  and  much 
shorter  than,  the  preceding  is  a  band  that  joins  the  calcaneus  to 
the  fourth  tarsal  bone  only. 

A  short  dorsal  ligament  joins  the  fourth  and  central  on  the 
dorsal  aspect  of  the  joint  between  the  two  bones.  The  central 
and  third  tarsal  bones  are  united  by  a  small  dorsal  ligament,  and 
a  much  stronger  plantar  ligament  joins  the  central  and  first  tarsal 
bones.  The  latter  is  continued  to  the  first  and  second  metatarsal 
bones. 

Dissection. — Remove  the  calcaneus  and  the  plantar  ligaments  connected 
therewith. 

The  dissection  exposes  a  short  ligament  uniting  the  plantar 
aspects  of  the  central  and  fourth  tarsal  bones. 

The  metatarsal  bones  are  connected  with  the  distal  row  of 
tarsal  bones  by  dorsal,  plantar,  and  interosseous  ligaments.  The 
dorsal  ligaments  are  flattened  bands  of  no  great  strength.  The 
interosseous  ligaments  should  be  examined  along  with  the 
interosseous  tarsal  ligaments. 

Dissection. — Separate  the  remaining  bones  of  the  tarsus  in  order  to 
demonstrate  the  interosseous  ligaments. 

One  of  the  interosseous  ligaments — the  talo-calcanean — has 
already  been  studied.  Others  will  now  be  found  joining  the 
central  to  the  fourth,  and  the  bones  of  the  distal  row  to  their 
neighbours. 

Intermetatarsal  joints. — Weak  dorsal  and  plantar  ligaments 
unite  the  bases  of  the  metatarsal  bones.  The  rigidity  of  the 
intermetatarsal  joints  depends  upon  strong  interosseous  ligaments . 

Metatar so-phalangeal  joints. — Each  metatarso-phalangeal  joint 
is  formed  by  four  bones  ;  namely,  the  metatarsal  bone,  the  first 
phalanx,  and  two  sesamoid  bones.  The  joint  is  enclosed  by  a 
capsule  connected  with  the  extensor  tendons  in  front.  On  each 
side  of  the  joint  is  a  collateral  ligament  that  joins  the  head  of  the 
metatarsal  bone  to  the  first  phalanx  and  one  of  the  sesamoid  bones. 

The  sesamoid  bones  are  firmly  united  to  each  other  by  a 
strong  interosseous  ligament,  and  are  further  attached  to  the 
proximal  part  of  the  first  phalanx  by  ligaments  on  each  side  of 
the  joint  as  well  as  on  its  plantar  aspect. 
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Joints  of  the  digits. — The  joints  between  the  first  and  second, 
and  second  and  third  phalanges  are  provided  with  capsules  and 
collateral  ligaments.  In  addition,  the  joint  between  the  second 
and  third  phalanges  has  two  dorsal  ligaments ,  which  spring  from 
the  sides  of  the  proximal  end  of  the  second  phalanx  and  are 
attached  to  the  proximal  part  of  the  third  phalanx. 

Pelvis. — The  pelvis  is  a  cavity  bounded  by  the  sacrum  and  the 
two  hip  bones,  and  differing  in  its  contents  dependent  upon  the 
sex.  It  is  convenient  to  suppose  that  the  subject  being  dissected 
is  a  male.  The  contents  of  the  female  pelvis  will  be  considered 
later. 

The  contents  of  the  male  pelvis  may  be  tabulated  as  follows  : — 


Viscera 


Blood-vessels  . 
Lymph-glands  and 


Nerves 


"  Rectum. 

Possibly  a  very  small  part  of  the  prostate. 
The  pelvic  part  of  the  urethra. 

Deferent  ducts  (terminal  part). 

I  Hypogastric  vessels  and  their  branches. 

(  Middle  sacral  vessels, 
lymphatic  vessels. 

'  Pudendal  nerve. 

Obturator  nerve. 

.  -I  Sacral  plexus  and  its  branches. 

Pelvic  part  of  the  sympathetic  nervous 
,  system. 


Before  any  dissection  is  effected,  it  is  well  to  examine,  as  far  as 
possible,  the  general  disposition  of  the  viscera  and  the  arrange¬ 
ment  of  the  peritoneum  in  the  pelvis. 

At  the  inlet  to  the  cavity  the  urinary  bladder  and  part  of  the 
colon  will  be  encountered.  The  urinary  bladder  is  pear-shaped 
with  its  narrow  end  directed  towards  the  pelvis.  When  entirely 
empty  the  bladder  is  small  in  size  and  firm  to  the  touch.  When 
distended  with  urine  it  projects  for  a  variable  distance  towards  the 
umbilicus,  and  may  be  pushed  more  or  less  to  one  side  by  the 
neighbouring  intestines. 

The  peritoneal  covering  of  the  bladder  is  reflected  from  the 
organ  in  the  form  of  three  sheets.  One  of  these  (plica  umbilicalis 
media)  is  ventral  in  position,  triangular  in  form,  extensive  and 
thin.  The  other  two  are  lateral  in  position  (plicas  umbilicales 
laterales)  and  are  also  triangular. 

The  two  deferent  ducts  in  their  course  from  the  abdominal 
ring  of  the  inguinal  canal  lie  dorsal  to  the  neck,  or  narrow 
pelvic  end,  of  the  bladder.  Each  duct  is  contained  in  a  fold  of 
peritoneum,  and  the  two  ducts  are  united  dorsal  to  the  bladder 
by  a  triangular  peritoneal  fold  with  a  free  cranial  base.  Close  to 
its  termination  each  duct  is  crossed  laterally  by  the  ureter. 
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The  peritoneal  investment  is  more  extensive  on  the  dorsal 
aspect  of  the  bladder — where  it  is  reflected  on  to  the  termination 
of  the  colon — than  it  is  ventral  to  this  organ.  The  peritoneal 
pouch  dorsal  to  the  bladder  is  known  as  the  excavatio  rectovesicalis. 
About  the  pelvic  inlet  the  peritoneum  usually  covers  an  accumula¬ 
tion  of  fat,  on  the  removal  of  which  the  prostate  is  exposed. 

Dissection. — Clean  the  muscles  away  fron  one  hip  bone.  Liberate  the 
root  of  the  penis  from  the  ischium.  Cut  along  the  symphysis  of  the  ischia  and 
pubes,  and  snip  through  the  ilium  immediately  cranial  to  the  acetabulum. 
This  will  isolate  a  piece  of  bone  consisting  of  ischium,  pubis,  and  part  of  the 
ilium.  Remove  this  carefully.  In  doing  so  it  will  be  necessary  to  cut  through 
the  origins  of  the  levator  ani,  coccygeus  and  ischio-urethral  muscles.  Stumps 
of  these  should  be  left  attached  to  the  bone  for  examination  at  the  proper 
time.  Now  clean  the  lateral  surface  of  the  pelvic  organs,  preserving  the 
vessels  and  nerves  and  observing  the  arrangement  of  the  peritoneum. 

M.  coccygeus. — The  coccygeus  is  the  most  lateral  member  of 
a  group  of  muscles  contained  within  the  pelvis.  From  their 
origin  from  the  margin  and  medial  aspect  of  the  sciatic  spine, 
the  fibres  of  the  muscle  run  towards  the  tail,  diverging  somewhat 
as  they  go,  and  are  inserted  into  the  transverse  processes  of  the 
coccygeal  vertebrae  from  the  second  to  the  fifth. 

The  Rectum  ( Intestinum  rectum). — The  last  part  of  the  large 
intestine  is  a  short  and  approximately  straight  tube  continuing 
the  colon  through  the  pelvis  and  terminating  at  the  anus. 
Externally  the  tube  is  even,  and  shows  the  course  of  longitudinal 
muscle  fibres.  Suspended  from  the  mid-dorsal  line  by  a  narrow 
mesentery  (mesorectum)  continuous  with  the  mesocolon,  the 
rectum  has  its  dorsal  surface  covered  by  peritoneum  to  a  point 
slightly  behind  the  level  of  the  acetabulum.  The  line  of  peritoneal 
reflection  slopes  obliquely  across  the  lateral  face  of  the  tube  in 
such  a  manner  that  the  ventral  surface  has  scarcely  any  peritoneal 
investment. 

The  terminal  opening  of  the  intestine,  the  anus ,  is  surrounded 
by  thick  skin  provided  with  a  somewhat  scanty  supply  of  short  fine 
hairs.  Leading  to  the  anus  is  the  pars  analis  recti ,  the  lining 
of  which  has  been  described  as  divisible  into  three  zones  :  (1)  The 
zona  cutanea  is  continuous  with  the  skin  outside  the  anus,  and 
shows  on  each  side  a  small  opening  leading  into  a  sac,  from  a 
hazel-nut  to  a  walnut  in  size,  known  as  the  para-anal  sinus  (sinus 
paranalis).  The  sinus  lies  between  the  external  sphincter  muscle 
of  the  anus  and  the  longitudinal  muscle  of  the  rectum,  and  has  a 
lining  membrane  furnished  with  glands  that  produce  a  thickish, 
strong-smelling  secretion.  (2)  A  narrow  and  indefinite  zona 
intermedia  separates  the  cutaneous  zone  from  (3)  the  zona 
columnaris ,  in  which  there  are  folds  of  mucous  membrane  mainly 
longitudinal  in  direction. 


1 18 


ANATOMY  OF  THE  DOG 


M.  levator  ani. — The  levator  muscle  of  the  anus  of  the  dog 
is  relatively  broad  but  thin.  Triangular  in  form,  it  lies  over 
the  lateral  face  of  the  rectum.  Since  it  is  medial  to  the  coccygeus 
muscle,  this  has  to  be  turned  aside  in  order  that  the  full  extent 
of  the  levator  may  be  exposed.  The  levator  ani  arises  from  the 
symphysis  of  the  ischia  and  pubes,  from  the  anterior  border  of  the 
pubis,  and  from  the  medial  surface  of  the  ilium.  Some  of  its 
fibres  blend  with  the  sphincter  ani,  and  some  end  on  the  third  and 
fourth  vertebrae  of  the  tail. 


Fig.  46. — Interior  of  the  anal  part  of  the  rectum. 


The  levator  ani  and  coccygeus  muscles  of  the  two  sides  of  the 
body  together  form  a  kind  of  pelvic  diaphragm,  pierced  by  the 
alimentary  and  urogenital  canals. 

M.  sphincter  ani  externus. — The  external  sphincter  surrounds 
the  anus  as  a  ring.  Dorsally  it  is  connected  with  the  aponeurosis 
of  the  tail,  while  ventrally  some  of  its  fibres  are  attached  to  the 
bulbus  urethrae. 

M.  sphincter  ani  internus. — The  internal  sphincter  muscle  is 
merely  a  thickening  of  the  circular  muscle  of  the  rectum. 

It  should  be  noted  here  that  the  longitudinal  muscular  fibres 
of  the  rectum  send  a  well-defined  band  (m.  rectococcygeus)  to  the 
ventral  aspect  of  the  fifth  coccygeal  vertebra. 

A  pale  band  of  muscular  fibres,  separated  from  its  fellow 
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by  the  middle  coccygeal  vessels,  arises  from  the  bodies  of  the 
first  and  second  (and  possibly  also  the  third)  coccygeal  vertebrae. 
Some  of  the  fibres  end,  under  cover  of  the  sphincter  ani,  on  the 
paranal  sinus  ;  while  others  are  continued  ventral  to  the  anus 
to  become  the  retractor  muscle  of  the  penis. 

The  Urinary  Bladder  ( Vesica  urinaria). — Although  not  a 
pelvic  organ  in  the  dog,  it  is  convenient,  because  of  its  connections, 
to  study  the  urinary  bladder  here  rather  than  with  the  abdominal 
viscera.  An  ovoid  sac  with  a  strong  muscular  wall,  the  bladder 
is  divided,  for  descriptive  purposes,  into  a  main  portion  or  body 
(corpus  vesicae)  ;  a  blunt  cranial  end,  the  vertex  (vertex  vesicae)  ; 
and  a  narrow  pelvic  extremity,  the  neck  (collum  vesicae),  continuous 
with  the  urethra. 

Ventrally  the  bladder  lies  on  the  abdominal  wall,  the  great 
omentum  sometimes  intervening.  Dorsally  it  is  in  contact  partly 
with  the  colon,  partly  with  coils  of  the  small  intestine.  Dorsal 
to  the  neck  are  the  deferent  ducts.  On  each  side  the  bladder 
is  in  relation  to  the  small  intestine  and  the  ureter. 

Naturally  the  relations  of  the  vertex  of  the  bladder  depend 
materially  upon  the  amount  of  distension  of  the  viscus.  When 
the  sac  is  moderately  full  it  may  touch  the  ileum.  At  all  times 
the  vertex  is  in  contact  with  some  part  of  the  small  intestine. 

Dissection. — Open  the  bladder  by  making  an  incision  along  the  mid-ventral 
line  from  the  vertex  to  the  neck. 

The  interior  of  the  urinary  bladder  is  lined  by  a  mucous 
membrane  of  distinctly  rugose  character  ;  but  towards  the  neck 
the  rugae  are  usually  less  prominent  than  over  the  rest  of  the 
interior. 

In  the  dorsal  part  of  the  neck  the  openings  of  the  ureters 
will  be  found  on  slight  elevations  of  the  mucous  membrane,  and 
if  a  probe  be  passed  along  a  ureter,  its  oblique  passage  through 
the  wall  of  the  bladder  can  be  demonstrated.  The  term  trigone 
of  the  bladder  (trigonum  vesicae)  is  applied  to  that  triangular 
area  the  angles  of  which  are  denoted  by  the  openings  of  the  ureters 
and  urethra.  Feeble  ridges  of  mucous  membrane  mark  the 
lateral  boundaries  of  the  trigone  and  converge  towards  the  opening 
into  the  urethra  where  they  join  the  urethral  crest. 

Structure  of  the  bladder. — From  a  naked-eye  examination  it 
is  evident  that  the  wall  of  the  urinary  bladder  is  composed  of 
the  four  layers  customarily  found  in  connection  with  hollow 
viscera  of  a  like  nature.  A  serous  coat  is  derived  from  the 
peritoneum  and  covers  all  but  very  limited  areas  of  the  surface. 
A  muscular  tunic  contains  fibres  running  in  different  directions 
and  arranged  in  rather  ill-defined  strata.  The  superficial  stratum 
contains  fibres  mainly  longitudinally  disposed.  A  middle  stratum 
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has  circular,  and  a  deep  stratum  oblique  and  longitudinal  fibres. 
Oblique  and  circular  fibres  form  a  sphincter  at  the  neck  of  the 
bladder. 

A  submucous  tela  unites  the  lining  mucous  membrane  to 
the  muscular  tunic. 

The  Prostate  {Prostata). — The  prostate  is  a  rounded,  lobulated, 
yellowish  mass  that,  for  surgical  reasons,  it  is  important  to  note 
completely  surrounds  the  neck  of  the  bladder  and  the  first  part 
of  the  urethra.  It  is  imperfectly  divided  into  two  lateral  lobes 
by  a  shallow  median  longitudinal  groove,  and  its  surface  is  thinly 
covered  by  longitudinal  muscular  fibres  continued  from  the 


A.  hypogastrica  {ramus 

panetalu )  A .  caudalis  lateralis 


bladder.  Usually  only  a  very  small  portion  of  the  organ  lies 
within  the  confines  of  the  pelvis. 

The  two  deferent  ducts  insinuate  themselves  close  together 
between  the  prostate  and  the  neck  of  the  bladder. 

The  Urethra. — The  male  urethra  is  a  tube  concerned  in  the 
transmission  of  both  urine  and  semen,  and  extends  from  the 
neck  of  the  bladder  to  the  free  end  of  the  penis.  In  the  female 
it  is  much  shorter  and  purely  urinary  in  function. 

The  tube  is  divisible  into  a  pelvic  part  (pars  pelvina),  extending 
to  the  neighbourhood  of  the  sciatic  arch,  and  an  extra-pelvic  or 
penile  part.  The  first  portion  of  the  pelvic  part  is  further 
distinguished  as  the  pars  prostatica,  from  the  circumstance  that 
it  is  surrounded  by  the  prostate.  The  penile  part  (pars  cavernosa) 
has  already  been  examined  in  connection  with  the  penis. 
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The  pelvic  part  runs  along  the  middle  line  immediately  dorsal 
to  the  symphysis  of  the  pelvis  and  ventral  to  the  rectum.  It  is 
surrounded  by  the  urethral  muscle  (m.  urethralis)  which  consists, 
for  the  most  part,  of  circular  fibres.  As  the  root  of  the  penis 
is  approached,  however,  longitudinal  fibres  are  added,  more 
particularly  on  the  ventral  aspect  of  the  tube.  A  branch  of  the 
pudendal  nerve  destined  for  the  prostate  will  be  found  passing 
along  its  ventral  face. 

If  the  urethra  be  opened  by  continuing  the  mid-ventral  incision 
of  the  bladder  backwards  to  the  sciatic  arch,  it  will  be  evident 
that  the  lumen  of  the  prostatic  part  is  narrower  than  the  rest. 
On  the  dorsal  wall  of  the  prostatic  part  an  elongated  ridge,  the 
crista  urethralis  and  its  highest  point,  the  colliculus  seminalis , 
will  be  noted  ;  and  on  each  side  of  the  ridge  the  opening  of 
the  ductus  deferens  and  the  numerous  openings  of  the  ducts  of 
the  prostate  should  be  found.  The  prostatic  utricle  (utriculus 
prostaticus) — the  homologue  of  the  uterus  and  vagina  of  the 
female  —  is  very  rudimentary  in  the  dog,  and  it  is  usually 
impossible  to  find  its  opening  into  the  urethra. 

M.  ischiocavernosus. — The  ischio-cavernosus  muscle  is  short 
and  broad,  and  covers  the  crus  penis.  Its  fibres  arise  from  the 
dorsal  aspect  of  the  medial  angle  of  the  sciatic  tuber,  and  are  spread 
out  over  the  expanded  portion  of  the  corpus  cavernosum  penis. 

M.  bulbocavernosus. — The  bulbo-cavernosus  muscle  of  the 
dog  is  well  developed  and  consists  mainly  of  transverse  fibres 
covering  the  bulbus  urethrae. 

M.  retractor  penis. — The  long,  pale  retractor  of  the  penis 
runs  along  the  urethral  surface  of  the  penis  towards  the  glans. 
Though,  at  first  glance,  it  seems  to  be  continuous  with  the  most 
posterior  part  of  the  sphincter  ani,  dissection  will  reveal  its 
connection  with  muscular  bands  that  have  already  been  found  to 
arise  from  the  first  and  second  coccygeal  vertebrae. 

M.  ischiourethralis. — The  ischio-urethral  muscle  is  small,  and 
springs  from  the  dorsal  aspect  of  the  medial  angle  of  the  sciatic 
tuber.  The  fibres  of  the  muscle  pass  to  the  symphysis  of  the 
ischium  and  are  inserted  into  a  fibrous  ring  through  which  pass 
the  dorsal  veins  of  the  penis. 1 

M.  urethralis. — As  has  already  been  mentioned.,  the  pelvic 
portion  of  the  urethra  is  surrounded  by  a  circular  muscle,  which 
can  now  be  demonstrated  as  continuous  with  the  bulbo-cavernosus 
muscle. 

A.  hypogastrica. — One  of  the  terminal  branches  of  the 
abdominal  aorta,  the  hypogastric  artery  pursues  an  oblique  caudo- 
lateral  course  across  the  brim  of  the  pelvis.  Between  it  and  the 

1  This  muscle  is  consequently  sometimes  named  m.  compressor  vence 
dorsalis  penis. 
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middle  sacral  artery  is  a  group  of  lymph-glands.  Scarcely  has 
the  hypogastric  artery  reached  the  pelvic  cavity  than  it  divides 
into  two  parts,  which  may  be  called,  from  their  distribution,  the 
one  visceral,  the  other  parietal. 

The  artery  crosses  the  ventral  aspect  of  the  common  iliac 
vein  obliquely.  The  ilio-psoas  muscle  lies  lateral  to  it,  and 
ventrally  it  is  separated  from  the  terminal  part  of  the  colon  by 
peritoneum  only. 

A.  pudenda  interna. — The  visceral  part  (pars  visceralis)  of 
the  hypogastric  artery  consists  solely  of  the  internal  pudendal 
artery,  which  travels  at  first  alongside  the  rectum— from  which 
it  is  separated  by  peritoneum — then  across  the  lateral  face  of 
the  coccygeus  and  levator  ani  muscles  within  the  sciatic  spine 
to  bend  round  the  sciatic  arch,  and,  finally,  to  be  continued  as 
the  dorsal  artery  of  the  penis. 

The  following  are  the  branches  of  the  internal  pudendal 
artery  :  (i)  The  umbilical  artery  (a.  umbilicalis)  ;  (2)  the  caudal 
hcemorrhoidal  artery  (a.  haemorrhoidalis  caudalis)  for  the  supply 
of  the  rectum  and  the  region  of  the  anus  ;  (3)  the  perineal  artery 
(a.  perinei),  a  small  branch  ending  in  the  perineum  ;  (4)  arteries 
to  the  penis  :  (a)  the  dorsal  artery  of  the  penis  (a.  dorsalis  penis) 
follows  the  dorsal  vein  and  nerve  along  the  dorsum  of  the  penis 
to  the  glans  ;  (b)  the  deep  artery  of  the  penis  (a.  profunda  penis) 
enters  the  corpus  cavernosum  penis  ;  (c)  the  artery  of  the  urethral 
bulb  (a.  bulbi  urethrae) — the  largest  of  the  three — sinks  into  the 
corpus  cavernosum  urethrae. 

The  umbilical  artery  may  arise  from  the  main  trunk  of  the 
hypogastric  instead  of  from  its  pars  visceralis.  Whatever  its  origin, 
it  proceeds  towards  the  neck  of  the  bladder  in  the  lateral  peritoneal 
fold  connected  with  this  viscus,  and  supplies  the  cranial  vesical 
artery  (a.  vesicalis  cranialis)  to  the  bladder  and  prostate.  A  small 
branch,  the  a.  deferentialis ,  follows  the  deferent  duct  for  some 
distance. 

The  parietal  part  (pars  parietalis)  of  the  hypogastric  artery  is 
larger  than  the  visceral  division  of  this  vessel,  and  passes  along  the 
wall  of  the  pelvis  at  a  more  dorsal  level.  Crossing  first  the  medial 
face  of  the  ilium  and  then  the  medial  face  of  the  piriformis  and 
superficial  gluteal  muscles,  it  ends  as  the  caudal  gluteal  artery 
previously  examined  in  connection  with  the  other  deep  gluteal 
structures. 

The  vessels  arising  from  the  parietal  part  of  the  hypogastric 
artery  are  the  following  :  (1)  The  ilio-lumbar  artery  (a.  ilio- 

lumbalis)  arises  close  to  the  origin  of  the  pars  parietalis,  or 
even  from  the  main  stem  of  the  hypogastric  artery  itself,  and 
is  expended  in  the  psoas  minor,  ilio-psoas,  sartorius,  tensor 
fasciae  latae  and  middle  gluteal  muscles  ;  (2)  arising  at  the 
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anterior  border  of  the  piriformis  muscle,  the  cranial  gluteal 
artery  (a.  glutaea  cranialis)  passes  into  the  gluteal  region  along 
with  the  sciatic  nerve  ;  (3)  branches  (rami  musculares)  are  con¬ 
tributed  to  the  internal  obturator,  levator  ani,  coccygeus  and 
piriformis  muscles  ;  (4)  the  superficial  lateral  artery  of  the  tail 
(a.  caudae  lateralis  superficialis)  passes  into  the  tail,  where  it 
lies  under  the  skin  in  the  groove  between  the  dorsal  and  ventral 
sacro-coccygeal  muscles  ;  and  (5)  the  caudal  gluteal  artery 
(a.  glutaea  caudalis),  virtually  the  continuation  of  this  part  of 
the  hypogastric. 

V.  hypogastrica. — The  hypogastric  vein  differs  from  the  artery 
of  the  same  name  in  not  having  distinct  parietal  and  visceral  parts. 
It  has  two  main  tributaries,  viz.  the  caudal  gluteal  vein  and  a 
common  vessel  formed  by  the  union  of  veins  from  the  penis 
(dorsal  and  deep),  the  perineal  vein,  and  the  caudal  haemorrhoidal 
vein. 

The  hypogastric  vein  thus  formed  lies  lateral  to,  and  between, 
the  parietal  and  visceral  parts  of  the  artery.  Its  collateral 
tributaries  are  the  cranial  gluteal  (often  double),  cranial  vesical 
and  ilio-lumbar  veins  corresponding  to  the  arteries  with  the 
same  names. 

N.  pudendus. — The  pudendal  nerve  is  formed  by  roots  from 
the  first,  second,  and  third  sacral  nerves.  These  join  medial 
to  the  hypogastric  vessels,  and  the  nerve  so  produced  accompanies 
the  visceral  part  of  the  artery  (internal  pudendal  artery).  There 
is  a  close  connection  between  the  pudendal  and  posterior  cutaneous 
femoral  nerves. 

From  the  pudendal  nerve  the  following  branches  take  origin  : 
(1)  A  branch  running  vertically  in  a  ventral  direction  from  the 
parent  nerve  close  to  its  commencement,  and  supplying  the 
urethra,  prostate,  and  urinary  bladder ;  (2)  middle  hcemorrhoidal 
nerve  (n.  haemorrhoidalis  medius)  ;  (3)  perineal  nerve  (n.  perinei)  ; 
(4)  dorsal  nerve  of  the  penis  (n.  dorsalis  penis).  The  three  last 
mentioned  follow  the  arteries  of  the  same  name.  From  the 
dorsal  nerve  of  the  penis  springs  a  twig,  already  noted,  that 
follows  the  ventral  face  of  the  pelvic  urethra  to  the  prostate. 

Dissection. — Remove  the  pelvic  organs.  Cut  open  the  rectum  longitudinally 
and  observe  the  transverse  folds  of  mucous  membrane,  which  become  longi¬ 
tudinal  as  the  anus  is  approached.  The  lumen  of  the  tube  will  be  noted  as 
greater  than  that  of  the  colon.  Cut  open  the  para-anal  sinus. 

Clear  away  the  fat  from  the  pelvic  wall  that  is  yet  intact.  By  removal 
of  the  levator  ani  muscle,  the  internal  obturator  muscle  will  be  exposed. 

Determine  the  constitution  and  branches  of  the  lumbo-sacral  plexus. 

M.  obturator  internus. — The  internal  obturator  muscle  is  thin, 
and  lies  on  the  inner  face  of  the  ventral  wall  of  the  pelvis  over  the 
obturator  foramen.  Its  origin  is  from  the  pubis  and  ischium 
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where  they  form  the  margin  of  the  foramen.  The  muscular 
fibres  converge  to  a  fiat  tendon  that  lies  upon  the  gemelli  muscles 
and  is  attached  to  the  femur  within  the  trochanteric  fossa.  A 
synovial  bursa  lies  between  the  tendon  and  the  lesser  sciatic  notch 
of  the  ischium. 

Nn.  lumbales  :  nn.  sacrales. — The  ventral  branches  of  seven 
lumbar  and  three  sacral  spinal  nerves  form  a  plexus  that  is  simple 
at  the  beginning  of  the  lumbar  region,  but  becomes  increasingly 
complicated  towards  the  sacral  region.  The  constitution  of  the 
nerves  arising  from  the  lumbo-sacral  plexus  (plexus  lumbosacralis) 
may  be  summarised  in  this  place. 

N.  iliohypogastricus  cranialis  is  formed  by  the  first  lumbar 
nerve. 

N.  iliohypogastricus  caudalis  is  derived  from  the  second 
lumbar  nerve  (with  occasionally  a  slender  contribution  from  the 
third). 

N.  ilioinguinalis  consists  mainly  of  fibres  derived  from  the 
third  lumbar  nerve,  but  has  sometimes  a  reinforcement  from 
the  second  lumbar. 

N.  genitofemoralis  generally  contains  fibres  from  the  third  and 
fourth  lumbar  nerves,  but  sometimes  those  from  the  fourth  are 
absent. 

N.  cutaneus  femoris  lateralis  is  mainly  formed  by  the  fourth 
lumbar  nerve,  but  it  also  receives  a  branch  from  the  third. 

N.  femoralis  is  constituted  by  the  union  of  roots  from  the 
fourth,  fifth  and  sixth  lumbar  nerves. 

N.  obturatorius  results  from  the  conjunction  of  three  roots  : 
namely,  from  the  fourth,  fifth,  and  sixth  lumbar  nerves. 

N.  ischiadicus  is  formed  by  the  fusion  of  large  roots  from  the 
sixth  and  seventh  lumbar  nerves,  and  smaller  roots  from  the  first 
and  second  sacral  nerves. 

N.  glutceus  cranialis  receives  its  fibres  from  the  sixth  and 
seventh  lumbar  and  first  sacral  nerves. 

N.  glutceus  caudalis  contains  fibres  contributed  by  the  first 
and  second  sacral  nerves. 

N.  pudendus  has  roots  from  the  first,  second,  and  third  sacral 
nerves. 

N.  cutaneus  femoris  posterior  is  formed  by  fibres  from  the 
seventh  lumbar  and  first  sacral  nerves,  with  a  possible  addition 
from  the  sixth  lumbar. 

N.  hcemorrhoidalis  caudalis  is  composed  of  fibres  derived  from 
the  first,  second,  and  third  sacral  nerves. 

With  the  exception  of  the  obturator  and  caudal  haemorrhoidal 
nerves,  all  the  above  have  already  been  examined. 

N.  obturatorius. — The  obturator  nerve  is  of  considerable  size, 
and  is  formed  by  roots  that  join  medial  to  the  ilio-psoas  muscle. 
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Fig.  48. — Diagram  of  the  lumbo-sacral  plexus. 
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The  nerve  crosses  the  medial  surface  of  the  ilium  and  enters 
the  obturator  foramen  by  insinuating  itself  between  the  pubis  and 
the  internal  obturator  muscle.  While  traversing  the  foramen  it 
furnishes  branches  to  the  external  obturator  muscle.  Entering 
the  thigh,  the  obturator  nerve  lies  between  the  pectineus  and 
adductor  muscles. 

N.  hasmorrhoidalis  caudalis. — The  caudal  haemorrhoidal  nerve 
supplies  branches  to  the  bladder  and  rectum. 

A.  sacralis  media. — The  middle  sacral  artery  arises  from  the 
end  of  the  aorta  in  the  angle  formed  by  the  two  hypogastric 
arteries,  and  runs  along  the  mid-ventral  line  of  the  sacrum  into 
the  tail. 

Abdominal  and  Pelvic  Part  of  the  Sympathetic  System. — 

The  sympathetic  nerve-cord,  continued  from  the  thorax  into  the 
abdomen  and  onwards  into  the  pelvis,  links  together  a  chain  of 
seven  lumbar  ganglia  that  will  be  found  deep  down  in  the  narrow 
chink  between  the  two  psoas  minor  muscles.  The  ganglia  have 
the  usual  communications  with  the  spinal  nerves,  and  filaments 
arising  from  them  take  part  in  the  formation  of  an  aortic  plexus. 

The  various  plexuses  and  ganglia  in  connection  with  the 
abdominal  viscera  have  already  been  examined. 

After  the  formation  of  the  seventh  lumbar  ganglion,  the  cord 
becomes  markedly  thinner.  The  sacral  part  is  feebly  developed 
and  runs  along  the  ventral  surface  of  the  sacrum  immediately 
dorso-lateral  to  the  middle  sacral  artery  and  vein.  One  or  two 
small  ganglia  are  present. 

The  Female  Pelvis. — The  examination  of  the  female  pelvis 
follows  the  same  lines  as  those  laid  down  for  the  pelvis  of  the 
male.  The  first  thing  to  be  done  is  to  make  a  general  examina¬ 
tion  of  the  disposition  of  the  pelvic  organs  so  far  as  is  possible 
before  any  dissection  is  carried  out. 

The  pelvic  inlet  is  occupied  by  the  urinary  bladder,  the  vagina, 
and  a  part  of  the  colon. 

As  in  the  male,  the  peritoneum  is  reflected  from  the  ventral 
and  lateral  aspects  of  the  urinary  bladder  to  the  abdominal  wall 
in  the  form  of  three  membranous  sheets.  In  the  female,  the 
peritoneum  associated  with  the  bladder  does  not  extend  into  the 
pelvis  but  is  reflected  ventrally  and  laterally  on  to  the  abdominal 
wall  about  the  brim  of  the  pelvic  inlet.  From  the  dorsal 
side  of  the  neck  of  the  bladder  peritoneum  is  continued  to 
the  vagina. 

The  vagina  occupies  a  position  dorsal  to  the  bladder  and 
ventral  to  the  termination  of  the  colon.  Lateral  folds  of  peritoneum 
— continuations  of  the  broad  ligament  of  the  uterus — connect  the 
vagina  with  the  wall  of  the  cavity.  Dorsally  the  peritoneum  is 
carried  back  for  some  distance  into  a  pouch  (the  recto-uterine 
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excavation)  that  intervenes  between  the  vagina  and  the  colon,  and 
in  which  the  colon  hangs  by  a  short  mesentery. 

Dissection. — Proceed  as  in  the  dissection  of  the  male  pelvis. 

The  Rectum.— The  description  as  given  for  the  male  rectum 
applies  also  to  the  female.  Ventrally,  the  rectum  is  related  to  the 
vagina  and  vestibule. 

The  levator  ani,  and  external  and  internal  sphincter  muscles, 
as  well  as  the  longitudinal  muscular  fibres  of  the  rectum,  have' the 
same  general  disposition  as  in  the  male. 

The  Urinary  Bladder. — The  description  of  the  bladder  as 
given  in  connection  with  the  male  pelvis  applies  here,  with  the 
difference  that  there  are  no  deferent  ducts  or  prostate  related  with 
the  neck,  and  the  dorsal  surface  is  in  contact  with  the  vagina. 
The  presence  of  longitudinal  muscular  fibres  continued  from  the 
neck  of  the  bladder  to  the  wall  of  the  vestibule  should  be  noted. 

Dissection. — Open  the  bladder  and  urethra  by  making  an  incision  along 
the  mid-ventral  line. 

The  Urethra. — The  female  urethra  is  much  shorter  than  the 
corresponding  canal  of  the  male,  and  is  purely  urinary  in  function. 
Ventral  to  the  vagina  in  position,  it  opens  into  the  vestibule  just 
beyond  the  margin  of  the  ischium. 

Female  Genital  Organs. — The  reproductive  organs  of  the 
female  consist  of  the  two  ovaries  with  their  associated  uterine 
tubes,  the  uterus,  the  vagina,  the  vestibule,  and  the  external 
genital  parts.  Of  these,  the  ovaries,  uterine  tubes,  and  uterus  are 
abdominal  in  position.  The  ovaries  and  uterine  tubes  have  been 
described  earlier. 

The  uterus  consists  of  two  long,  tubular,  divergent  cornua 
(cornua  uteri)  and  a  short  body  (corpus  uteri).  The  cornua  are 
suspended  in  the  sublumbar  region  by  duplicatures  of  peritoneum 
known  as  the  broad  ligaments  of  the  uterus  (ligamenta  lata  uteri), 
and  are  connected  with  the  cranial  end,  or  fundus  uteri ,  of  the 
body.  The  pelvic  extremity  of  the  body  is  called  the  neck  (cervix 
uteri)  and  is  in  continuity  with  the  vagina. 

If  the  cornua  are  opened  by  a  longitudinal  incision,  the 
longitudinally  folded  character  of  the  mucous  membrane  lining 
the  interior  will  be  revealed.  The  cavity  of  the  body  of  the  uterus 
is  small,  and  the  part  joining  the  vagina  is  much  constricted  to 
form  the  canal  of  the  cervix  (canalis  cervicis  uteri).  The  canal 
opens,  on  the  one  hand,  into  the  body  of  the  uterus  by  means  of 
the  internal  orifice  of  the  uterus  (orificium  internum  uteri)  ;  while, 
on  the  other  hand,  it  communicates  with  the  vaginal  cavity  by  the 
external  orifice  of  the  uterus  (orificium  externum  uteri). 
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The  vagina  is  a  long  tube  extending  from  the  neck  of  the 
uterus  to  just  beyond  the  margin  of  the  ischium,  where  it  is 
continuous  with  the  vestibule. 

The  interior  should  be  exposed  by  making  a  longitudinal 
incision  in  the  mid-ventral  line.  When  this  has  been  done,  there 
will  be  no  difficulty  in  determining  the  extent  of  the  vagina,  for  its 
conspicuous  longitudinal  folds  of  mucous  membrane  cease  abruptly 
at  the  junction  of  the  vagina  and  the  vestibule. 

The  projection  of  the  vaginal  portion  (portio  vaginalis)  of  the 
cervix  of  the  uterus  into  the  vaginal  cavity  should  be  noticed. 

The  vestibule  (vestibulum  vaginse)  is  a  short  tube  wdth  a 
comparatively  smooth  interior.  Just  about  the  point  of  junction 


Fig.  49. — Dissection  of  the  female  pelvis. 


of  the  vagina  and  vestibule,  the  ventral  wall  of  the  latter  is  pierced 
by  the  external  ope?iing  of  the  urethra  (orificium  urethrae  externum). 

The  external  opening  of  the  genital  canal  or  vulva  is  in  the 
form  of  a  vertical  slit  with  a  blunt  dorsal  and  a  sharp  ventral 
commissure.  The  margins  of  the  opening  are  formed  by 
prominent,  rounded  labia  pudendi. 

Immediately  within  the  ventral  commissure  is  the  clitoris ,  the 
homologue  of  the  male  penis,  but  with  the  difference  that  it 
contains  no  part  of  the  urethra.  The  glans  of  the  clitoris  is  lodged 
in  a  large  fossa  clitoridis. 

A  constrictor  muscle  (m.  constrictor  vestibuli)  surrounds  the 
vestibule  and  is  joined  by  a  band  of  fibres  continuous  with  most 
of  the  deeper  (more  anterior)  part  of  the  sphincter  ani.  A  much 
weaker  constrictor  of  the  vulva  (m.  constrictor  vulvae)  is  similarly 
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connected  with  some  of  the  fibres  of  the  posterior  part  of  the 
anal  sphincter.  The  two  constrictors  correspond  to  the  bulbo¬ 
cavernous  muscle  of  the  male. 

Removal  of  the  constrictor  muscles  exposes,  on  each  side,  an 
elongated  mass  of  erectile  tissue,  the  vestibular  bulb  (bulbus 
vestibuli).  The  two  bulbs  are  united  dorsally,  and  ventrally  are 
connected  with  the  erectile  body  of  the  clitoris  (corpus  cavernosum 
clitoridis).  The  vestibular  bulbs  correspond  to  the  bulb  of  the 
urethra  of  the  male,  and  each  is  supplied  by  a  large  terminal 
branch  of  the  internal  pudendal  artery. 

A.  hypogastrica. — The  hypogastric  artery  has  the  same  origin 
and  the  same  general  disposition  as  has  the  corresponding 
vessel  of  the  male.  Naturally,  however,  there  are  certain 
differences  dependent  upon  the  differences  in  the  organs  of  the 
two  sexes. 

From  the  visceral  part  (the  internal  pudendal  artery)  springs 
a  large  branch  from  which  the  uterine  and  the  cranial  and 
caudal  vesical  arteries  arise.  The  uterine  artery  (a.  uterina) 
follows  the  body  and  cornua  of  the  uterus  and  anastomoses 
with  the  ovarian  artery.  The  cranial  vesical  artery  (a.  vesicalis 
cranialis)  supplies  the  bladder  mainly,  but  in  addition  sends 
twigs  to  the  vagina.  The  caudal  vesical  artery  (a.  vesicalis 
caudalis)  is  mainly  concerned  in  the  nourishment  of  the  vagina  and 
the  vestibule.  A  caudal  haemorrhoidal  artery  is  furnished  for  the 
rectum,  and  terminal  branches  are  concerned  in  the  supply  of 
blood  to  the  vestibule,  vulva,  and  clitoris. 

The  parietal  part  of  the  hypogastric  artery  comports  itself  as 
in  the  male. 

The  rest  of  the  dissection  of  the  female  pelvis  proceeds  on  the 
lines  given  for  the  male. 

Dissection. — Remove  the  skin  from  the  side  of  the  neck,  shoulder,  and 
trunk.  Preserve  the  cutaneous  nerves,  the  largest  of  which  are  derived  from 
the  second,  third,  and  fourth  cervical  spinal  nerves. 

M.  cutaneus. — On  the  removal  of  the  skin  from  the  neck, 
thorax,  and  abdomen,  a  muscular  sheet,  the  cutaneous  muscle 
is  revealed.  This  is  divisible  into  two  parts  :  (1)  the  cutaneous 
muscle  of  the  face  and  neck,  and  (2)  the  cutaneous  muscle  of  the 
thorax  and  abdomen. 

(1)  M.  cutaneus  faciei  et  colli. — In  the  neck  the  cutaneous 
muscle  is  arranged  in  two  strata,  the  deeper  of  which  consists  of 
transverse  fibres  and  extends  from  the  manubrium  sterni  to  the 
larynx.  The  superficial  stratum  contains  fibres  that  run  obliquely 
ventrally  and  towards  the  head,  and  is  continued  to  the  face. 
In  the  face  itself  there  is  a  third,  still  deeper  layer  confined  to 
the  region  of  the  chin,  where  it  forms  the  submental  muscle. 
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(2)  M.  cutaneus  abdominis  el  pectoris. — Covering  the  whole  of 
the  lateral  aspect  of  the  abdomen  and  thorax  behind  the  scapula 
is  an  extensive  sheet  of  fibres  running  cranio-ventrally  and  con¬ 
verging  upon  the  axilla,  where  a  tendon  connects  the  cutaneous 
with  the  deep  pectoral  muscle. 

Two  muscles,  the  brachio-cephalic  and  the  sterno-cephalic, 
more  or  less  blended,  together  form  a  muscular  sheet  of  no  great 
thickness  covering  the  lateral  and  ventral  aspects  of  the  neck. 

M.  brachiocephalicus. — The  brachio-cephalic  muscle  is  divisible 
into  two  parts,  cleido-cervical  and  cleido-mastoid,  joined  together 
in  the  region  of  the  shoulder-joint  and  continued  to  the  arm  as  a 
single  muscle.  The  place  of  union  of  the  two  parts  is  marked  by 
a  transverse  tendinous  line,  with  which  the  vestige  of  the  clavicle 
is  associated. 

The  cleido-cervical  muscle  is  attached  to  the  occipital  bone 
and  the  cranial  half  of  the  ligamentum  nuchae. 

The  cleido-mastoid  muscle,  covered  by  the  sterno-cephalic 
muscle,  is  connected  with  the  mastoid  part  of  the  temporal  bone. 

It  will  be  noted  that  the  cleido-cervical  and  sterno-cephalic 
muscles  in  the  lateral  and  dorsal  parts  of  the  neck  are  in  the  same 
plane  and  practically  parts  of  a  continuous  thin  muscular  sheet  ; 
whereas  the  cleido-mastoid  muscle  is  much  thicker  and  in  a  deeper 
plane. 

The  common  (posterior)  part  of  the  brachio-cephalic  muscle  is 
inserted  into  the  crista  tuberculi  majoris  of  the  humerus. 

M.  sternocephalicus. — The  sterno-cephalic  muscle  arises  from 
the  manubrium  of  the  sternum,  and  is  inserted  into  the  mastoid 
part  of  the  temporal  bone. 

N.  cervicalis  secundus. — The  ventral  branch  of  the  second 
cervical  nerve  becomes  superficial  between  the  sterno-cephalic 
and  cleido-mastoid  muscles  near  the  wing  of  the  atlas,  and 
immediately  divides  into  two  branches.  (1)  The  great  auricular 
nerve  (n.  auricularis  magnus)  crosses  the  surface  of  the  sterno- 
cephalic  muscle  on  its  way  to  the  parotid  region  and  the  ear. 
(2)  The  cutaneous  nerve  of  the  neck  (n.  cutaneus  colli)  ramifies 
over  the  region  of  the  larynx  and  sends  a  branch  into  the  space 
between  the  two  halves  of  the  mandible.  It  is  connected  with 
the  ramus  colli  of  the  seventh  cerebral  nerve. 

M.  trapezius. — The  trapezius  muscle  forms  a  thin  irregularly 
triangular  sheet  over  the  scapular  region,  and  consists  of  two 
parts — cervical  and  thoracic. 

The  cervical  trapezius  arises  from  the  ligamentum  nuchae  caudal 
to  the  attachment  of  the  cleido-cervical  muscle.  It  is  also  attached 
to  the  spinous  processes  of  the  first  two,  three  or  four  thoracic 
vertebrae.  The  fibres  of  the  muscle  run  in  a  caudal  and  ventral 
direction  to  be  inserted  into  the  spine  of  the  scapula. 
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The  thoracic  trapezius  consists  of  fibres  that  run  in  a 
cranial  and  ventral  direction.  Their  origin  is  from  the  spinous 
processes  of  the  thoracic  vertebrae  from  the  third  or  fourth  to 


M.  trapezius  cervicalisi 
Subscapular  vessels 


M.  cleidocervicalis 


M.  trapezius  thoracalis 


M .  latissimus  dor  si 


Lymph  gland 


M.  omotransversarius 


Fig.  50. — Superficial  dissection  of  the  shoulder  and  arm. 


the  ninth  or  tenth,  and  also  from  the  lumbo-dorsal  fascia.  The 
insertion  of  the  muscle  is  to  the  dorsal  third  or  so  of  the  spine 
of  the  scapula. 
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Dissection. — Cut  through  the  trapezius  and  cleido-cervical  muscles  close  to 
their  dorsal  attachments,  and  turn  them  downwards.  In  doing  so,  note  the 
presence  of  lymph-glands  (lymphoglandulae  cervicales  profundae)  between  the 
two  muscles  and  under  cover  of  the  cleido-cervical  and  omo-  transverse  muscles. 
In  the  same  neighbourhood,  the  superficial  cervical  branches  of  the  transverse 
scapular  vessels  and  the  accessory  nerve  are  to  be  found.  The  muscles  exposed 
are  the  three  rhomboids,  the  omo-transverse  and  the  latissimus  dorsi. 

M.  rhomboideus  cervicalis. — The  cervical  rhomboid  takes 
origin  from  the  ligamentum  nuchse  as  far  towards  the  head  as 
a  level  with  the  second  or  third  cervical  vertebra,  and  from  the 
spinous  processes  of  the  first  two  or  three  thoracic  vertebrae.  It 
is  inserted  into  the  medial  face  of  the  cranial  angle  of  the  scapula. 

M.  rhomboideus  capitis. — This  might  reasonably  be  described 
as  a  part  of  the  cervical  rhomboid,  since  the  two  blend  towards  a 
common  insertion.  The  muscle  consists  of  a  thin  strip  arising 
from  the  occipital  bone. 

M.  rhomboideus  thoracalis. — The  thoracic  rhomboid  is  a  very 
much  shorter  and  feebler  muscle  than  the  cervical  rhomboid.  It 
arises  from  the  spinous  processes  of  the  fourth  to  the  sixth  or 
seventh  thoracic  vertebras,  and  is  attached  to  the  scapula 
immediately  caudal  to  the  insertion  of  the  cervical  rhomboid. 

M.  omotransversarius. — The  omo-transverse  is  a  band-like 
muscle  running  from  the  wing  of  the  atlas  to  the  distal  part  of 
the  spine  of  the  scapula  and  the  fascia  over  the  deltoid. 

M.  latissimus  dorsi. — The  latissimus  dorsi  muscle  has  already 
been  partly  exposed  in  the  dissection  of  the  ventral  aspect  of  the 
thorax  and  the  axilla,  and  its  insertion  into  the  crista  tuberculi 
minoris  of  the  humerus  has  been  examined.  At  the  present  stage 
of  the  dissection  the  origin  of  the  muscle  by  a  tendinous  expanse 
from  the  lumbo-dorsal  fascia,  by  means  of  which  it  is  connected 
with  the  last  seven  thoracic  and  all  the  lumbar  vertebrae,  is  to  be 
examined.  It  will  be  found  further  that  there  is  a  fleshy  origin 
from  the  last  two  ribs. 

N.  accessorius. — The  accessory  or  eleventh  cerebral  nerve 
passes  towards  the  shoulder  ventral  to  the  wing  of  the  atlas,  under 
cover  of  the  brachio-cephalic  muscle  and  between  this  and  the 
omo-transverse.  It  then  lies  between  the  cervical  part  of  the 
trapezius  and  the  cervical  part  of  the  ventral  serratus  and  supra¬ 
spinous  muscles,  and  finally  disappears  into  the  substance  of  the 
thoracic  part  of  the  trapezius.  While  passing  down  the  neck  the 
accessory  is  connected  with  cervical  nerves  from  the  second  to 
the  fifth. 

Dissection. — Reflect  the  omo-transverse  muscle. 

M.  serratus  ventralis. — During  the  dissection  of  the  wall  of 
the  chest  the  thoracic  part  of  the  ventral  serratus  muscle  was 
examined.  The  cervical  portion  of  the  muscle,  arising  from  the 
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transverse  processes  of  the  third,  fourth,  fifth,  sixth,  and  seventh 
cervical  vertebrae,  is  now  exposed. 

M.  scalenus. — The  attachment  of  the  scalenus  muscle  to  the 
last  four  or  five  cervical  transverse  processes  may  also  now  be 
examined. 


Dissection. — After  noting  the  presence  of  a  small  communicating  vein  from 
the  cephalic  to  the  jugular  on  the  surface  of  the  brachio-cephalic  muscle,  the 
limb  may  be  removed  by  cutting  through  the  brachio-cephalic,  rhomboid, 
latissimus  dorsi,  and  ventral  serratus  muscles.  The  muscles,  nerves,  and 
vessels  on  the  deep  face  of  the  scapula  and  arm  should  then  be  cleaned. 


Fig.  51. — Dissection  of  the  shoulder  and  neck. 
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M.  subscapularis. — The  subscapular  muscle  is  broad  and  fan¬ 
shaped  and  occupies  the  whole  of  the  subscapular  fossa  of  the 
scapula.  Its  fibres  are  separated  into  five  or  more  portions  by 
tendinous  bands  that  converge  towards  the  shoulder-joint.  The 
origin  of  the  muscle  is  from  the  subscapular  fossa,  and  its  insertion 
is  into  the  tuberculum  minus  of  the  humerus. 

M.  teres  major. — A  powerful  muscle  placed  immediately 
behind  the  foregoing,  the  origin  of  the  teres  major  is  from  the 
caudal  border  of  the  scapula,  the  angle  separating  the  caudal  and 
vertebral  borders  of  this  bone,  and  the  subscapular  muscle.  The 
insertion  of  the  muscle  is  in  common  with  that  of  the  latissimus 
dorsi  to  the  crista  tuberculi  minoris  of  the  humerus. 

M.  biceps  brachii. — The  biceps  muscle  runs  parallel  and 
medial  to  the  humerus.  Arising  from  the  coracoid  process  of  the 
scapula,  the  strong  tendon  of  origin  is  bound  down  in  the  inter- 
tubercular  sulcus  of  the  humerus  by  a  transverse  band  of  fascia  and 
is  surrounded  by  a  synovial  prolongation  from  the  shoulder-joint. 

The  tendon  of  insertion  of  the  biceps  is  double.  The  stronger 
part  is  attached  to  the  tuberosity  of  the  ulna  ;  the  weaker  to  the 
tuberosity  of  the  radius. 

M.  coracobrachialis.  —  This  is  a  small  muscle  lying  in  a 
depression  bounded  by  the  subscapular,  teres  major,  and  biceps 
muscles.  It  arises  from  the  coracoid  process  by  a  long,  narrow, 
flattened  tendon  that  crosses  the  insertion  of  the  subscapular 
muscle  ;  and  its  insertion  is  into  the  crista  tuberculi  minoris, 
lateral  to  the  common  tendon  of  the  teres  major  and  latissimus 
dorsi  muscles. 

M.  tensor  fasciae  antibrachii. — The  thin  tensor  of  the  fascia 
of  the  forearm  lies  mainly  lateral  to  the  latissimus  dorsi  from 
which  it  takes  origin. 

The  fibres  of  the  muscle  end  on  the  olecranon  of  the  ulna  and 
in  the  fascia  of  the  forearm. 

M.  triceps  brachii. — The  triangular  gap  between  the  scapula, 
humerus,  and  olecranon  of  the  ulna  is  occupied  by  the  powerful 
triceps  muscle.  Two  of  the  heads — caput  longum  and  caput 
mediale — can  be  dissected  at  this  stage.  The  rest  of  the  muscle 
must  be  left  until  the  lateral  aspect  of  the  arm  is  examined. 

Caput  longum. — The  cleaning  of  the  long  head  is  facilitated  by 
the  reflection  of  the  tensor  fasciae  antibrachii.  This  head  of  the 
triceps  is  a  thick,  triangular  muscle,  springing  from  the  distal  two- 
thirds  of  the  caudal  border  of  the  scapula,  and  ending  in  a  strong 
tendon  inserted  into  the  olecranon. 

Caput  mediale. — Superficially  the  medial  head  of  the  triceps 
appears  as  an  elongated  muscle  between  the  long  head  and  the 
biceps,  but  a  considerable  amount  of  the  muscle  is  hidden  beneath 
the  long  head.  Its  origin  is  by  two  fleshy  bands,  one  from  the 
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M.  serratus  ventralis 


M.  subscapularis 


M.  rhomboideus  cervicalis 


M.  supraspinatus 


M.  rhomboideus 
thoracalis 


N.  su prascapularis 


N.  subscapularis 


M.  omatransversarius 


M.  teres  major 
.  thoracodorsalis 


M.  latissimus  dor  si 
Lymph  gland 


M.  brachiocephalicus 


M .  pectoralis  superficialis 


—  M.  tensor  fascice  antibrachii 


M.  biceps  brachii 


A .  collateralis  radialis  proximalis 


A  collateralis  ulnaris 


N  ulnaris 


Fig.  52. — Dissection  of  the  medial  aspect  of  the  shoulder  and  arm. 


136 


ANATOMY  OF  THE  DOG 


crista  tuberculi  minoris  and  the  other  (often  designated  caput 
accessorium )  from  the  neck  of  the  humerus.  A  common  tendon 
attaches  the  long  and  medial  heads  to  the  olecranon  of  the  ulna, 
a  synovial  bursa  intervening  between  the  tendon  and  the  bone. 

N.  suprascapularis. — The  large  suprascapular  nerve  disappears 
into  the  interval  between  the  anterior  border  of  the  subscapularis 
muscle  and  the  supraspinatus.  After  crossing  the  cranial  border 
of  the  scapula,  it  contributes  branches  to  the  supraspinous, 
infraspinous,  teres  minor,  and  deltoid  muscles. 

Nn.  subscapulares. — The  subscapular  nerves  are  small  in  size 
and  three  or  four  in  number.  They  terminate  in  the  subscapular 
and  teres  major  muscles. 

N.  axillaris. — The  axillary  nerve  is  of  large  size,  and  enters 
the  triangular  space  circumscribed  by  the  subscapular,  teres  major, 
and  coraco-brachial  muscles.  Then,  passing  between  the  long  and 
medial  heads  of  the  triceps,  it  reaches  the  lateral  aspect  of  the 
shoulder.  Its  branches  supply  the  deltoid,  teres  major  and  teres 
minor  muscles,1  and  furnish  a  cutaneous  nerve  (n.  cutaneus 
brachii  lateralis). 

N.  musculocutaneus. — -The  musculo-cutaneous  nerve  passes 
distalwards  between  the  axillary  artery  and  the  coraco-brachial 
muscle,  and  then  accompanies  the  brachial  artery,  lying  anterior 
to  the  vessel.  The  terminal  part  of  the  nerve  runs  between  the 
radius  and  the  biceps.  Branches  are  given  to  the  biceps,  coraco¬ 
brachial,  and  brachial  muscles. 

In  the  distal  third  of  the  arm  a  communicating  branch  joins 
the  median  nerve,  and  a  short  distance  distal  to  this  the  n.  cutaneus 
antibrachii  lateralis  arises. 

N.  medianus. — At  its  origin  the  median  nerve  is  closely 
connected  with  the  ulnar  and  radial  nerves.  All  three  accompany 
the  axillary  and  brachial  arteries  as  far  as  the  origin  of  the  deep 
artery  of  the  arm  where  the  radial  nerve  leaves  the  other  two. 
The  median  and  ulnar  continue  onwards  in  company  with  each 
other  and  the  brachial  artery  as  far  as  about  the  junction  of  the 
middle  and  distal  thirds  of  the  arm,  where  the  ulnar  parts 
company  with  the  median  nerve  and  the  artery.  The  median 
nerve  accompanies  the  artery  into  the  forearm. 

N.  radialis. — The  radial  is  usually  the  largest  nerve  from  the 
brachial  plexus.  As  previously  stated,  it  accompanies  the  median 
and  ulnar  nerves  for  some  distance.  At  the  distal  border  of  the 
teres  major  the  nerve  sinks  into  the  interval  between  the  long  and 
medial  heads  of  the  triceps. 

N.  ulnaris. — The  ulnar  is  as  large  as,  or  possibly  larger  than, 
the  median  nerve,  by  the  side  of  which  it  runs  as  far  as  beyond 
the  middle  of  the  arm.  Coursing,  from  this  point,  along  the  face 

1  Branches  are  commonly  contributed  to  the  subscapular  muscle  also. 
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of  the  medial  head  of  the  triceps,  it  passes  into  the  forearm  under 
cover  of  the  antibrachial  fascia. 

In  the  distal  third  of  the  arm  the  ulnar  nerve  contributes  a 
volar  cutaneous  branch  (ramus  cutaneus  volaris),  which  reaches  the 
forearm  by  first  running  obliquely  between  the  medial  head  of  the 
triceps  and  the  tensor  of  the  antibrachial  fascia,  and  then  across 
the  medial  face  of  the  olecranon  of  the  ulna. 

A.  axillaris. — The  mode  of  origin  and  some  of  the  branches 
of  the  axillary  artery  have  been  examined  during  the  dissection 
of  the  axilla.  The  further  course  of  the  artery  is  first  across  the 
medial  aspect  of  the  shoulder-joint,  and  then  over  the  coraco¬ 
brachial  muscle  and  the  tendon  of  insertion  of  the  teres  major. 
On  a  level  with  the  distal  border  of  the  last-named  muscle  the 
axillary  artery  becomes  the  brachial. 

The  only  branch  of  the  axillary  that  belongs  properly  to  the 
limb  is  the  subscapular  artery. 

A.  subscapularis. — The  subscapular  artery  is  the  largest 
branch  of  the  axillary  ;  indeed  it  is  larger  than  the  continuation 
of  the  parent  trunk,  a  circumstance  that  may  lead  to  the  mis¬ 
conception  that  the  axillary  artery  terminates  at  this  point  by 
bifurcation. 

The  subscapular  artery  passes  along  the  caudal  border  of  the 
scapula  between  the  subscapular  and  teres  major  muscles  and  on 
the  medial  face  of  the  origin  of  the  long  head  of  the  triceps.  The 
full  course  of  the  vessel  cannot  be  followed  without  reflection  of 
the  teres  major. 

The  following  vessels  are  branches  of  the  subscapular  artery  : 

(1)  Branches  (rami  musculares)  to  the  subscapular,  teres  major, 
trapezius,  deltoid,  supraspinous,  and  brachio-cephalic  muscles. 

(2)  A.  circumflexa  humeri  anterior. — In  many  cases  the 
anterior  circumflex  humeral  artery  arises  directly  from  the  axillary. 
Crossing  the  surface  of  the  coraco-brachial  (or  teres  major)  muscle, 
the  artery  divides  into  two  twigs,  of  which  one  disappears  into  the 
biceps  muscle.  The  other  travels  towards  the  shoulder-joint,  and 
finally  anastomoses  with  the  posterior  circumflex  artery. 

(3)  A.  circumflexa  humeri  posterior. — The  posterior  circumflex 
humeral  artery  accompanies  the  axillary  nerve  round  the  back  of 
the  proximal  part  of  the  humerus.  In  the  dissection  of  the  lateral 
aspect  of  the  shoulder  it  will  be  found  under  the  deltoid  muscle. 

(4)  A.  thoraco dorsalis . — Arising  close  to  the  commencement 
of  the  subscapular  artery,  the  thoraco-dorsal  artery  crosses  the 
medial  face  of  the  teres  major — to  which  it  gives  a  branch  or 
branches — and  ends  in  the  latissimus  dorsi  and  cutaneous  muscles 
and  in  the  skin. 

(5)  A.  circumflexa  scapulce. — The  circumflex  scapular  artery  is 
a  small  vessel  that  pierces  the  origin  of  the  long  head  of  the 
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triceps  and  ramifies  in  the  infraspinous  muscle.  From  it  springs 
the  nutrient  artery  of  the  scapula. 

A.  brachialis. — From  its  origin  at  the  distal  border  of  the 
teres  major,  the  brachial  artery  runs  distalwards  in  a  groove 
formed  by  the  biceps  and  the  medial  head  of  the  triceps.  Crossing 
the  flexor  aspect  of  the  elbow-joint,  it  enters  the  forearm  in 
company  with  the  median  nerve,  and  becomes  the  median  artery. 
The  musculo-cutaneous  nerve  follows  the  anterior,  and  the  median 
nerve  the  posterior,  border  of  the  artery. 

The  following  branches  leave  the  brachial  artery  while  it  is 
still  in  the  arm  : 

(1)  A.  profunda  brachii. — The  deep  artery  of  the  arm  leaves  the 
brachial  close  to  its  origin,  and,  accompanied  by  the  radial  nerve, 
enters  the  chink  between  the  long  and  medial  heads  of  the  triceps. 

(2)  Ramus  muscularis. — A  branch  to  the  biceps  leaves  the 
brachial  in  the  distal  third  of  the  arm. 

(3)  A.  collateralis  ulnaris  (proxim alls'). — The  ulnar  collateral 
artery  takes  origin  from  the  posterior  border  of  the  brachial 
almost  opposite  the  artery  to  the  biceps.  Crossing  the  face  of  the 
medial  head  of  the  triceps  in  company  with  the  volar  cutaneous 
ramus  of  the  ulnar  nerve,  it  is  expended  in  the  region  of  the  elbow- 
joint  and  the  ulnar  aspect  of  the  proximal  half  of  the  forearm. 

(4)  A.  collateralis  radialis  proximalis. — The  proximal  radial 
collateral  artery  arises  from  the  brachial  about  the  same  level 
as  the  origin  of  the  ulnar  collateral,  but  from  the  anterior  border 
of  the  parent  vessel.  After  passing  in  succession  over  the  com¬ 
municating  branch  from  the  musculo-cutaneous  to  the  median 
nerve,  the  medial  face  of  the  biceps,  and  the  flexor  aspect  of  the 
elbow,  it  reaches  the  forearm. 

(5)  A.  collateralis  radialis  distalis. — The  distal  radial  collateral 
artery  leaves  the  brachial  artery  close  to  the  elbow-joint. 
Running  lateralwards,  almost  at  right  angles  to  the  parent 
vessel,  it  lies  between  the  biceps  and  the  brachialis  muscles  on 
the  one  hand  and  the  humerus  on  the  other.  The  artery  thus 
comes  into  relationship  with  the  deep  ramus  of  the  radial  nerve, 
which  it  accompanies  into  the  forearm. 

Dissection. — Proceed  to  the  examination  of  the  outer  aspect  of  the  shoulder 
and  arm.  Remove  the  remains  of  the  trapezius  and  omo-transverse  muscles. 
Observe  the  termination  of  the  subscapular  artery  and  the  commencement 
of  its  companion  vein.  The  artery  appears  at  the  posterior  border  of  the 
scapula  in  the  interval  bounded  by  the  teres  major,  infraspinous,  and  long 
head  of  triceps  muscles.  Crossing  the  infraspinous  muscle  and  the  aponeurotic 
origin  of  the  deltoid,  it  ends  in  the  trapezius. 

M.  supraspinatus. — The  supraspinous  muscle  fills  the  whole 
of  the  supraspinous  fossa  of  the  scapula  from  which  it  takes  origin. 
In  addition,  some  of  its  fibres  arise  from  the  subscapular  muscle. 
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Its  insertion  is  into  the  greater  tubercle  of  the  humerus  and 
into  the  insertion  of  the  deep  pectoral  muscle. 


M.  latissimus  dorsi 


M.  supraspinatus 


M  infraspinatus 


A .  circumflexa 
humeri  posterior 


A.  profunda  hrachii _ 1 


M.  triceps  brachii 
(Caput  laterale) 


M.  brachialis 


N .  radialis 


M .  anconceus 


V.  cephalica 


M.  extensor  carpi  radialis 


Fig.  53. — Dissection  of  the  lateral  aspect  of  the  shoulder  and  arm. 


M.  deltoideus. — Irregularly  triangular  in  outline  and  placed 
in  the  angle  formed  by  the  spine  of  the  scapula  and  the  humerus, 
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the  deltoid  muscle  can  be  divided  into  two  portions  :  (i)  arising 
from  the  spine  of  the  scapula  by  aponeurosis  ;  (2)  taking  origin 
from  the  acromion.  The  two  parts  blend  into  a  common  insertion 
to  the  deltoid  tuberosity  of  the  humerus. 

V.  cephalica. — As  will  be  found  at  a  later  stage  of  the  dis¬ 
section,  the  cephalic  vein,  a  superficial  vessel,  begins  in  the  region 
of  the  carpus,  travels  up  the  forearm  and  reaches  the  flexor 
aspect  of  the  elbow-joint,  where  it  is  connected  with  the  brachial 
vein  by  a  vessel  of  some  size  that  crosses  the  biceps  muscle 
near  its  tendon  of  insertion.  From  this  point  the  cephalic  vein 
pursues  a  short  course  in  the  groove  formed  by  the  brachio¬ 
cephalic  and  brachialis  muscles  and  then  divides  into  two  rami. 
One  of  these,  continuing  the  line  of  the  original  vein,  ends 
by  joining  the  external  jugular  vein.  The  other,  often  the  larger, 
follows  the  border  of  the  deltoid  and  disappears  between  the 
lateral  and  long  heads  of  the  triceps  muscle  to  join  the 
subscapular  vein. 

V.  brachialis. — The  brachial  vein,  the  continuation  of  the 
median  vein  of  the  forearm,  follows  the  brachial  artery  to  the 
distal  border  of  the  teres  major  muscle,  where  it  receives  the  deep 
humeral  and  becomes  the  axillary  vein.  It  receives  collateral 
radial  and  ulnar  veins  as  tributaries. 

Dissection. — Reflect  both  parts  of  the  deltoid  muscle.  This  will  expose  the 
infraspinous  and  teres  minor  muscles,  the  origin  of  the  lateral  head  of  the 
triceps  and  the  termination  of  the  axillary  nerve.  The  last  named  appears, 
along  with  the  posterior  circumflex  vessels,  from  a  triangular  space  bounded 
by  the  long  and  lateral  heads  of  the  triceps  and  the  teres  minor. 

M.  infraspinatus. — The  infraspinous  muscle  occupies  the  fossa 
of  the  same  name.  Its  origin  is  from  the  whole  extent  of  the 
fossa  and  in  addition  from  the  aponeurotic  origin  of  the  deltoid 
and  from  the  long  head  of  the  triceps.  On  the  lateral  aspect 
of  the  shoulder-joint  the  muscle  gives  place  to  a  flattened  tendon, 
which  is  attached  to  a  ridge  on  the  lateral  face  of  the  tuberculum 
majus  after  having  played  over  a  smooth  area  covered  by  cartilage, 
a  synovial  membrane  further  reducing  the  friction.  Demonstrate 
this  arrangement  by  cutting  the  tendon  across  close  to  its  com¬ 
mencement,  and  turning  back  the  two  ends.  This  has  the  further 
advantage  of  showing  a  greater  amount  of  the  teres  minor 
muscle. 

M.  teres  minor. — The  narrow,  and  somewhat  rounded,  teres 
minor  lies  along  the  posterior  border  of  the  infraspinous  muscle. 
Its  origin  is  from  the  distal  third  of  the  caudal  border  of  the 
scapula  and  particularly  from  a  rough  elevation  close  to  the 
glenoidal  margin.  The  insertion  is  to  the  crista  tuberculi  majoris 
between  the  attachment  of  the  infraspinous  tendon  and  the  origin 
of  the  lateral  head  of  the  triceps. 
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M.  anconceus 


M.  extensor  digiti  quinti 


M.  extensor  carpi  ulnaris 


N.  ulnaris  ( Ramus  cutaneus  volaris) 


V.  cephalica 


N.  radialis  (Ramus  superficialis ) 


M.  extensor  carpi  radialis 


M .  extensor  digitorum  communis 


M.  extensor  digiti  tertii  et  quarti 


M.  flexor  carpi  ulnaris 


M .  extensor  pollicis  longus  et  indicis  proprius 
N.  ubiaris  (Ramus  dorsalis) 


_  M.  abductor  pollicis 
longus 


Fig.  54. — Dissection  of  the  lateral  aspect  of  the  forearm. 
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M.  triceps  brachii. — Two  heads — caput  longum  and  caput 
mediale — of  the  triceps  have  already  been  examined.  It  will 
be  noticed  that  the  long  head  is  included  in  both  the  medial  and 
lateral  aspects  of  the  arm. 

Caput  laterale. — The  lateral  head  arises  from  the  crista  tuberculi 
majoris  of  the  humerus  under  cover  of  the  insertion  of  the  deltoid. 
The  main  insertion  of  the  head  is  into  the  olecranon  of  the  ulna 
in  common  with  the  rest  of  the  triceps.  In  addition  there  is  a 
connection  with  the  fascia  of  the  forearm. 

Dissection. — Reflect  the  lateral  head  of  the  triceps.  This  will  allow  of  an 
examination  of  the  lateral  part  of  the  medial  head,  which  has  origin  close  to 
the  head  of  the  humerus.  The  brachial  and  anconeus  muscles  and  the  radial 
nerve  are  also  exposed.  A  branch  of  the  deep  artery  of  the  arm  accompanies 
the  nerve  and  follows  it  into  the  forearm. 

M.  brachialis. — The  brachial  muscle  has  its  origin  immediately 
medial  to  the  insertion  of  the  teres  minor  and  the  origin  of  the 
lateral  head  of  the  triceps.  Running  along  the  humerus  in  a 
spiral  manner,  the  muscle  crosses  the  flexor  aspect  of  the  elbow- 
joint  and  ends  in  two  tendons  that  join  the  two  tendons  of  the 
biceps.  Thus  it  obtains  insertion  into  both  radius  and  ulna. 

M.  anconaeus. — The  anconeus  is  a  small  muscle  lying  between 
the  olecranon  and  the  humerus.  Its  chief  origin  is  from  the  lateral 
epicondyle  ;  but  some  fibres  come  from  the  lateral  collateral 
ligament  of  the  joint.  Its  insertion  is  into  the  lateral  face  of 
the  olecranon  of  the  ulna.  Some  of  the  fibres,  moreover,  are 
inserted  into  the  capsule  of  the  elbow-joint. 

N.  radialis. — In  the  dissection  of  the  medial  aspect  of  the  arm 
the  radial  nerve  was  observed  to  pass  between  the  long  and  medial 
heads  of  the  triceps.  More  of  its  course  may  now  be  examined. 
The  nerve  will  be  found  at  first  between  the  two  portions  of  the 
medial  head  of  the  triceps  ;  then  between  the  medial  head  and 
the  brachial  muscle  ;  and,  lastly,  between  the  lateral  head  and 
the  brachial  muscle.  Here  it  divides  into  deep  and  superficial 
branches,  both  of  which  proceed  into  the  forearm. 

The  superficial  branch  (ramus  superficialis)  of  the  radial  nerve 
is  subcutaneous  and  accompanies  the  cephalic  vein  :  the  deep 
branch  (ramus  profundus)  follows  the  brachial  muscle. 

Dissection. — Remove  the  skin  from  the  forearm  and  the  dorsum  of  the 
manus.  In  the  superficial  fascia  blood-vessels  and  nerves  should  be 
discovered. 

V.  cephalica. — The  cephalic  vein  is  the  chief  vessel  responsible 
for  the  drainage  of  the  volar  aspect  of  the  metacarpus  and  digits. 
On  the  volar  face  of  the  carpus  it  is  connected  with  the  superficial 
volar  venous  arch  (arcus  venosus  volaris  superficialis).  Thence  it 
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crosses  the  medial  border  of  the  forearm  obliquely  to  gain  a 
relation  to  the  extensor  carpi  radialis  (or  the  brachio-radial  muscle, 
if  this  is  present),  which  it  follows  to  the  flexor  aspect  of  the 
elbow-joint.  Its  subsequent  course  in  the  arm  has  already  been 
examined. 

V.  cephalica  accessoria. — The  accessory  cephalic  vein  begins 
in  the  union  of  three  dorsal  metacarpal  veins  and  joins  the  cephalic 
vein  about  the  junction  of  the  middle  and  distal  thirds  of  the 
forearm. 

A.  collateralis  radialis  proximalis. — The  proximal  radial 
collateral  artery,  a  branch  of  the  brachial,  enters  the  forearm 
by  crossing  the  surface  of  the  biceps  muscle.  A  division  into 
two  branches  takes  place.  The  more  lateral  and  the  larger  of 
the  two  passes  into  the  metacarpus  and  terminates  as  three 
superficial  dorsal  metacarpal  arteries  (aa.  metacarpeae  dorsales 
superficiales  II,  III,  et  IV)  that  lie  in  the  grooves  between  the 
second  and  third,  third  and  fourth,  and  fourth  and  fifth  metacarpal 
bones. 

N.  cutaneus  antibrachii  lateralis. — The  lateral  cutaneous 
nerve,  a  branch  of  the  musculo-cutaneous,  enters  the  foramen 
between  the  biceps  and  brachialis  muscles,  and  then  follows 
the  median  vein. 

N.  radialis  (ramus  superficialis). — About  the  level  of  the  elbow 
the  superficial  branch  of  the  radial  nerve  divides  into  medial  and 
lateral  branches.  The  medial  branch,  the  smaller  of  the  two, 
accompanies  the  communicating  vein  from  the  median  to  the 
radial  vein  and  ends  as  the  dorsal  nerves  of  the  first  and  second 
digits  (nn.  dorsales  digitorum  I  et  II).  The  lateral  branch  crosses 
the  extensor  aspect  of  the  carpus  and  terminates  as  the  second, 
third,  and  fourth  common  dorsal  digital  nerves  (nn.  digitales 
dorsales  communes  II,  III,  et  IV). 

Deep  Fascia. — The  deep  fascia  of  the  forearm  is  strong  and 
thick.  It  forms  a  sheath  for  all  the  muscles  and  passes  between 
them  as  intermuscular  septa.  At  the  borders  of  the  limb  it  is 
attached  to  the  radius  and  ulna,  and  at  the  distal  end  of  the  radius 
forms  the  dorsal  carpal  ligament  (ligamentum  carpi  dorsale)  by 
which  the  tendons  of  the  extensor  muscles  are  retained  in  place. 

Dissection. — The  deep  fascia  must  be  removed  in  order  to  allow  of  the 
examination  of  the  anterior  and  lateral  regions  of  the  forearm  and  the  dorsum 
of  the  manus.  The  dorsal  ligament,  however,  must  be  left  in  position  for  the 
present. 

It  is  convenient  to  note  here  that  the  dorsal  ligament 
has  bony  attachments  at  five  places.  The  result  is  that  four 
passages  in  which  tendons  are  lodged  are  produced.  The 
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arrangement  of  the  tendons  may  be  summarised  in  the  following 
manner : — 
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The  muscles  in  front  and  on  the  lateral  aspect  of  the  forearm 
are  arranged  in  two  layers,  superficial  and  deep.  The  superficial 
layer  contains  the  mm.  brachioradialis,  extensor  carpi  radialis, 
extensor  digitorum  communis,  extensor  digiti  tertii  et  quarti, 
extensor  digiti  quinti,  and  extensor  carpi  ulnaris — in  this  order 
from  the  radial  to  the  ulnar  border  of  the  forearm. 

M.  brachioradialis. — The  brachio-radial  muscle  is  very  often 
exceedingly  rudimentary  or  even  absent,  and  lies  immediately 
under  the  skin  superficial  to  the  radial  extensor. 

The  origin  of  the  muscle  is  from  the  proximal  part  of  the  ridge 
above  the  lateral  epicondyle  of  the  humerus,  and  its  insertion  is 
into  the  medial  border  of  the  radius. 

M.  extensor  carpi  radialis. — This,  the  most  bulky  muscle  in 
front  of  the  forearm,  has  origin  partly  from  the  lateral  epicondyle 
of  the  humerus,  but  mainly  from  the  ridge  proximal  to  this 
eminence.  The  fleshy  belly  of  the  muscle  lies  lateral  to  the 
brachialis  and  is  imperfectly  divided  into  two  layers.  The 
superficial  layer  gives  place  to  a  flattened  tendon  that  is  inserted 
into  the  base  of  the  second  metacarpal  bone  (m.  extensor  carpi 
radialis  longus).  The  deep  part  of  the  muscle,  larger  and  longer 
than  the  preceding,  is  succeeded  by  a  strong  tendon  that  termin¬ 
ates  at  the  base  of  the  third  metacarpal  bone  (m.  extensor  carpi 
radialis  brevis).  The  two  tendons  are  crossed  obliquely  in  the 
distal  third  of  the  radius  by  the  abductor  pollicis  longus. 

M.  extensor  digitorum  communis. — The  common  extensor 
muscle  of  the  digits  is  lateral  to  the  foregoing,  with  which  it  is 
intimately  connected  at  its  origin  from  the  lateral  epicondyle  of 
the  humerus  and  from  the  septum  between  the  muscles.  Four 
tendons  leave  the  tapering  end  of  the  muscle,  play  through  a 
groove  at  the  distal  end  of  the  radius,  and  spread  out  on  the 
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dorsum  of  the  manus.  The  tendons  are  finally  inserted  into 
the  terminal  phalanges  of  the  second,  third,  fourth,  and  fifth  digits. 


M .  biceps  brachii _ WW  .'- '  \ 


A.  brachialis 

A .  collateralis  radialis  proximalis 

N.  medianus 
Anastomatic  vein 

M .  extensor  carpi  radialis 
M .  pronator  teres 

V.  cephalica 


N.  radialis  ( Ramus  superficialis) 


M.  brachioradialis 


A.  collateralis  ulnaris 


N.  ulnaris 


A.  radialis 


Ramus  cutaneus  volaris 


M .  flexor  carpi  ulnaris 


M .  flexor  digitorum  sublimis 


M.  flexor  carpi  radialis 


A.  rnediana 


Fig.  55. — Dissection  of  the  medial  aspect  of  the  forearm. 


Each  tendon  expands  over  the  metacarpo-phalangeal  articula¬ 
tion,  with  the  capsule  of  which  it  is  closely  connected,  and  has 

T 
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a  sesamoid  bone  over  the  proximal  interphalangeal  joint.  In 
the  neighbourhood  of  the  joint  between  the  metacarpal  bone  and 
the  first  phalanx,  each  tendon  is  joined  by  the  tendon  of  one 


of  the  smaller  extensors  of  the  digit — extensor  pollicis  longus 
et  indicis  proprius,  extensor  digiti  tertii  et  quarti,  and  extensor 
digiti  quinti  ;  and  at  the  distal  end  of  the  first  phalanx,  each 
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tendon  is  further  joined  by  the  slender  tendon  of  an  interosseus 
muscle.  The  smaller  extensor  and  interosseous  tendons  may  blend 
before  they  unite  with  a  common  extensor  tendon. 

M.  extensor  digiti  tertii  et  quarti :  m.  extensor  digiti 
quinti. — These  two  extensors  of  the  digits  arise  as  a  common 
muscle  from  the  lateral  epicondyle  of  the  humerus  and  the  lateral 
collateral  ligament  of  the  elbow-joint.  In  the  proximal  third 
of  the  forearm,  the  common  mass  divides  into  two  fleshy  bellies, 
of  which  that  of  the  extensor  of  the  third  and  fourth  digits  is 
the  longer.  The  tendon  in  which  the  longer  belly  terminates 
divides  as  the  carpus  into  two  parts,  which  join  those  tendons 
of  the  common  extensor  destined  for  the  third  and  fourth  digits. 
The  very  much  stronger  tendon  of  the  extensor  of  the  fifth  digit, 


Radial  vein  and 


Radiuss 

M.  flexor  digitorum  profundus 
{radial  head)  N  ^ 
M.  pronator  quadratvs - 
A.  radialis  •- 

A.  ulnaris.. 

Ah.  medianus-- 

M.  flexor  carpi  radialis • 

M.  flexor  digitorum  profundus  - 
{humeral  head) 


M.  flexor  digitorum 
sublimis 


extensor  carpi 
radialis 

M.  extensor  digitorum 
communis 

A.  inter ossea  volaris 
M.  abductor  pollicis  longus 
/  M.  extensor  digiti  tertii 
et  quarti 

M.  extensor  digiti 
quinti 

M.  extensor  pollicis 
et  indicts 
Ulna 

~M.  extensor  carpi 
ulnaris 

M.  flexor  digitorum  profundus 
{ulnar  head) 


ulnaris 


M.  flexor  carpi  ulnaris 


\ 


Fig.  57. — Transverse  section  across  the  middle  of  the  forearm. 


in  like  manner,  joins  the  common  extensor  slip  belonging  to 
that  digit. 

M.  extensor  carpi  ulnaris. — The  ulnar  extensor  of  the  carpus 
forms  the  extreme  ulnar  border  of  the  forearm.  A  flattened  and 
partly  tendinous  belly  takes  origin  from  the  lateral  epicondyle 
of  the  humerus,  where  it  is  closely  associated  with  the  anconeus. 
The  strong  flattened  tendon  of  the  muscle  is  inserted  into  the 
base  of  the  fifth  metacarpal  bone.  An  additional  connection  of 
the  tendon  is  with  the  dorsal  ligament  of  the  carpus  and  with 
a  broad  band  of  fascia  crossing  the  accessory  bone  of  the  carpus. 
Between  the  band  and  the  bone  there  is  a  synovial  bursa.  It 
should  be  noted  that,  unlike  the  tendons  of  the  other  extensors, 
that  of  the  ulnar  extensor  is  not  enclosed  in  a  synovial  sheath 
at  the  carpus. 

The  deep  layer  of  muscles  in  front  of  the  forearm  includes 
the  mm.  extensor  pollicis  longus  et  indicis  proprius,  abductor 
pollicis  longus,  and  supinator.  The  two  first  mentioned  can  be 
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completely  exposed  by  cutting  that  part  of  the  dorsal  ligament 
which  binds  down  the  tendons  of  the  common  extensor  muscle 
of  the  digits,.  To  expose  the  supinator  muscle,  it  is  necessary 


N.  radialis  (Ramus  lateralis) 


N .  ulnaris  (Ramus  dorsalis) 


Nn.  digitales  dorsales 
communes  II,  III,  I V 


N.  dorsalis  digiti  V 


N.  radialis  (Ramus  medialis) 


N.  dorsalis  digiti  I 


N.  dorsalis  digiti  II 


Fig.  58. — Diagram  of  the  nerves  of  the  dorsum  of  the  manus. 


to  reflect  the  radial  extensor  of  the  carpus  and  the  common  extensor 
of  the  digits. 

M.  extensor  pollicis  longus  et  indicis  proprius. — The  extensor 
of  the  first  and  second  digits  is  a  small  muscle  lying  under  cover 
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of  the  common  extensor,  with  an  origin  from  the  middle  third 
of  the  lateral  border  of  the  ulna.  The  small  tendon  of  the  muscle 
passes  down  that  groove  of  the  radius  in  which  the  common 
extensor  tendon  lies.  In  the  metacarpal  region  it  divides  into 
two  parts  :  one  (inconstant)  joins  the  first  digit  (m.  extensor 
pollicis  longus)  ;  the  other  fuses  with  that  slip  of  the  common 
extensor  which  goes  to  the  second  digit  (m.  extensor  indicis 
proprius). 

M.  abductor  pollicis  longus. — The  abductor  of  the  first  digit 
is  distinctly  semi-penniform.  Its  origin,  partly  under  cover  of 
the  foregoing  muscle,  is  from  the  middle  two-fourths  or  more  of 
the  adjacent  borders  of  the  radius  and  ulna  and  the  intervening 
interosseous  membrane.  The  tendon  runs  along  the  medial  border 
of  the  muscle,  crosses  obliquely  over  the  tendon  of  the  radial 
extensor,  and  ends  on  the  base  of  the  first  metacarpal  bone.  A 
sesamoid  bone  is  associated  with  the  tendon  at  its  insertion. 

M.  supinator. — The  supinator  muscle  is  small,  flat,  and 
irregularly  triangular,  and  lies  on  the  proximal  fourth  of  the 
radius.  Arising  from  the  lateral  epicondyle  of  the  humerus  and 
the  lateral  collateral  ligament  of  the  elbow-joint  in  association 
with  the  common  origin  of  the  extensors  of  the  third,  fourth, 
and  fifth  digits,  the  muscle  is  inserted  into  the  anterior  surface 
and  medial  border  of  the  radius  partly  under  the  insertion  of  the 
pronator  teres  muscle. 

N.  radialis  (ramus  profundus). — In  the  dissection  of  the  arm 

it  was  seen  that  the  radial  nerve  divided  into  deep  and  superficial 
branches.  The  deep  ramus  crosses  the  flexor  aspect  of  the  elbow- 
joint  under  cover  of  the  radial  extensor  and  supinator  muscles. 
Inclining  laterally,  it  then  passes  between  the  radius  and  the 
extensors  of  the  third,  fourth,  and  fifth  digits  to  end  in  the  ulnar 
extensor  of  the  carpus. 

Dissection. — Before  removing  the  skin  from  the  volar  aspect  of  the  manus, 
observe  the  presence  of  callosities  similar  in  position  and  form  to  the  five 
eminences  encountered  in  the  pelvic  limb.  In  addition  there  is  a  sixth  callosity 
present  in  a  line  with,  but  immediately  distal  to,  the  prominence  caused  by 
the  accessory  bone.  When  the  callosities  have  been  examined  the  skin  should 
be  removed  and  the  character  and  connections  of  the  fascia  noted. 

Fascia. — The  fascia  at  the  back  of  the  forearm  may  be 
separated  into  two  layers.  The  more  superficial  of  the  two  is 
the  looser,  and  is  continuous  with  the  fascia  of  the  arm.  The 
deeper  and  denser  layer  is  more  limited  to  the  forearm  itself. 
It  forms  a  tough  investment  for  the  muscles  of  the  region,  and 
sends  septa  between  the  individual  members  of  the  group. 
The  fascia  is  especially  strong  and  tendinous  in  character  close 
to  the  carpus,  where  a  band  of  it  passes  under  the  transverse 
ligament  (from  the  carpus  to  the  tendon  of  the  superficial  flexor  of 
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the  digits)  and  is  partly  attached  to  the  medial  border  of  the  carpus 
and  partly  continued  to  the  dorsal  aspect  of  the  manus.  Over 
the  projecting  extremity  of  the  accessory  bone  it  forms  a  transverse 


Fig.  59. — Diagram  of  the  volar  nerves  of  the  manus. 

band  associated  with  the  tendon  of  the  ulnar  extensor.  Between 
the  fascia  and  the  bone  there  is  a  synovial  membrane,  already 
mentioned. 

The  fascia  of  the  volar  aspect  of  the  manus  is  connected 
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intimately  with  the  various  callosities  and  with  the  annular  bands 
of  the  flexor  tendons. 

As  in  front,  so  at  the  back  of  the  forearm  the  muscles  are 
arranged  in  two  layers.  The  superficial  layer  contains  four 
muscles  that,  enumerated  from  within  outwards,  are  as  follows  : 
Mm.  pronator  teres,  flexor  carpi  radialis,  flexor  digitorum  sublimis, 
and  flexor  carpi  ulnaris.  Strictly  speaking,  however,  the  ulnar 
flexor  has  only  one  of  its  heads,  and  that  the  smaller,  in  the 
superficial  layer.  The  humeral  head  of  the  muscle  really  forms 
an  intermediate  layer,  and  is  to  be  sought  underneath  the  superficial 
flexor  of  the  digits. 

M.  pronator  teres. — The  round  pronator  is  medial  to  the 
elbow-joint,  and,  with  the  supinator  muscle,  circumscribes  a 
triangular  space  the  base  of  which  is  proximal.  In  the  triangle 
are  found  the  insertions  of  the  brachial  and  biceps  muscles,  the 
median  and  radial  (deep  ramus)  nerves,  and  the  brachial  vessels. 

The  pronator  teres  muscle  has  origin  from  the  medial  epicondyle 
of  the  humerus,  and  is  inserted  about  the  middle  of  the  medial 
border  of  the  radius  superficial  to  the  attachment  of  the  supinator. 

M.  flexor  carpi  radialis. — The  radial  flexor  of  the  carpus 
is  a  relatively  small  muscle  arising  from  the  medial  epicondyle 
of  the  humerus  between  the  pronator  teres  and  the  flexor  digitorum 
profundus.  About  the  middle  of  the  forearm  the  fleshy  belly 
is  succeeded  by  a  thin  rounded  tendon  that,  after  crossing  the 
flexor  aspect  of  the  carpus,  divides  into  two  parts  to  be  inserted 
into  the  bases  of  the  second  and  third  metacarpal  bones.  A 
reinforcing  band  leaves  the  middle  of  the  medial  border  of  the 
radius  and  joins  the  tendon. 

M.  flexor  digitorum  sublimis. — The  superficial  flexor  of  the 
digits  is  a  large  flattened  muscle  separated  from  the  foregoing 
by  a  narrow  strip  of  the  deep  flexor.  Its  origin  is  from  the 
medial  humeral  epicondyle.  In  the  distal  part  of  the  forearm 
its  strong  tendon  passes  over  the  flexor  aspect  of  the  carpus 
just  medial  to  the  accessory  bone  and  divides  into  four  parts, 
each  of  which,  after  splitting  for  the  passage  of  a  deep  flexor 
tendon,  finds  insertion  into  the  second  phalanx  of  a  digit. 

At  the  carpus  three  strong  fibrous  bands  join  the  superficial 
flexor  tendon.  The  first  passes  from  the  medial  border  of  the 
carpus  ;  the  second  is  derived  from  the  accessory  bone  ;  and  the 
third  from  the  sesamoid  connected  with  the  tendon  of  the  abductor 
pollicis  longus. 

The  flexor  tendons  are  contained  in  flexor  sheaths  comparable 
to  those  of  the  pes. 

Slips  to  the  callosities  of  the  digits  leave  the  tendons  on  a  level 
with  the  metacarpo-phalangeal  joint.  Close  to  the  carpus  a 
separate  tendinous  and  feebly  muscular  slip  branches  off  from  the 
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lateral  border  of  the  flexor  tendon  of  the  fifth  digit  and  ends  in  a 
transverse  thickening  of  the  flexor  sheath  opposite  the  metacarpo¬ 
phalangeal  joint. 


A.  inter ossea  volar  is 


Aa.  metocarpece  dor  sales 
super/.  II,  III,  IV 


Aa.  digi tales  communes 


A  .  collateralis  radialis  proximalis 


A.  radialis  ( Ramus  dorsalis) 


Rete  carpi  dorsale 


A.  metacarpea  dorsalis  I 


Aa.  metacarpea’  dor  sales 

pro f  II,  Ill,  IV 


Fig.  6o. — Diagram  of  the  dorsal  arteries  of  the  manus. 


M.  flexor  carpi  ulnaris. — This  really  consists  of  two  separate 
muscles.  The  more  superficial  and  the  weaker  head  (caput  ulnare) 
arises  from  the  olecranon  and  is  inserted  into  the  accessory  bone 
by  a  thin  flattened  tendon  that  begins  about  the  middle  of  the 
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forearm.  The  deep,  strong  humeral  head  (caput  humerale)  lies 
mainly  under  cover  of  the  flexor  digitorum  sublimis.  It  arises 
from  the  medial  epicondyle  of  the  humerus,  and  is  inserted 
into  the  accessory  bone  of  the  carpus  by  a  very  short,  strong 
tendon. 

The  humeral  head  is  anterior  to  the  ulnar  at  its  origin  ;  but 
the  ulnar  head  passes  obliquely  across  the  lateral  surface  of  the 
humeral  head,  with  the  result  that  the  small  ulnar  tendon  is 
inserted  in  front  of  the  stout  humeral  tendon.  At  their  insertion 
a  small  synovial  bursa  intervenes  between  the  two  tendons. 

The  deep  layer  of  muscles  consists  of  mm.  flexor  digitorum 
profundus  and  pronator  quadratus. 

Dissection.— In  order  that  the  deep  flexor  tendons  may  be  followed,  it  is 
necessary  to  cut  across  the  superficial  flexor  about  the  end  of  its  fleshy  belly. 
Liberate  the  tendon  from  its  accessory  slips  derived  from  the  carpus,  and  turn 
it  downwards.  At  the  carpus  the  superficial  and  deep  flexor  tendons  are 
separated  by  a  strong  transverse  band  passing  from  the  accessory  bone  to 
the  medial  border  of  the  carpus.  This  must  be  divided.  Reflect  the  two 
heads  of  the  flexor  carpi  ulnaris. 

M.  flexor  digitorum  profundus. — The  deep  flexor  of  the  digits 
has  three  independent  fleshy  bellies.  The  largest,  the  humeral 
head,  arises  from  the  medial  epicondyle  of  the  humerus.  The 
ulnar  head — second  in  point  of  size — has  origin  from  the  proximal 
half  of  the  ulna.  The  radial  head  is  slender  and  springs  from 
the  middle  two-fourths  of  the  medial  border  of  the  radius.  The 
tendons  of  the  three  heads  join  together  a  short  distance  proximal 
to  the  carpus.  The  common  tendon  passes  down  the  flexor  aspect 
of  the  carpus,  and  divides  into  four  parts,  each  inserted  into  the 
terminal  phalanx  of  a  digit. 

A  very  small,  variable  muscular  slip,  sometimes  difficult  of 
demonstration,  leaves  the  humeral  head  of  the  deep  flexor  in  the 
distal  third  of  the  forearm  and  has  been  considered  as  homologous 
with  the  m.  palmaris  longus  of  man.  Its  very  thin  tendon  soon 
divides  into  two  parts  that  accompany  the  common  tendon  of 
the  deep  flexor  into  the  palm,  and  terminate  at  the  metacarpo¬ 
phalangeal  joint  by  uniting  with  the  superficial  flexor  tendons  of 
the  third  and  fourth  digits. 

M.  pronator  quadratus. — The  quadrate  pronator  muscle 
consists  of  transverse  fibres  crossing  from  the  radius  to  the  ulna 
and  filling  the  interosseous  space  except  at  its  ends. 

N.  medianus. — The  median  nerve  enters  the  forearm  by 
passing  between  the  pronator  teres  and  the  proximal  end  of  the 
radius.  It  follows  the  humeral  head  of  the  deep  flexor,  and  is 
related  superficially  to  the  flexor  carpi  radialis.  In  the  distal  half 
of  the  forearm  the  nerve  occupies  a  groove  formed  by  the  humeral 
and  radial  heads  of  the  deep  flexor.  Finally,  crossing  the  flexor 
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aspect  of  the  carpus,  between  the  tendons  of  the  superficial  and 
deep  flexors,  it  ends  as  the  superficial  volar  metacarpal  nerves 
(nn.  metacarpei  volares  superficiales  I,  II,  et  III)  of  the  first, 
second,  and  third  digits. 

The  following  arise  from  the  median  nerve  :  (i)  A  branch  is 
contributed  to  the  pronator  teres  just  before  the  median  passes 
under  this  muscle.  (2)  Under  the  pronator  teres  a  large  nerve 
arises  for  the  supply  of  the  radial  flexor  of  the  carpus,  the 
superficial  flexor  of  the  digits,  and  the  humeral  head  of  the  deep 
flexor.  (3)  A  small  branch  accompanies  the  common  inter¬ 
osseous  artery  for  a  short  distance,  and  terminates  in  the 
pronator  quadratus  and  the  radial  head  of  the  deep  flexor  of 
the  digits.  (4)  A  small  branch  supplies  the  muscular  slip  which 
has  been  thought  homologous  with  the  m.  palmaris  longus 
of  man. 

N.  ulnaris. — The  ulnar  nerve  gains  the  forearm  by  traversing 
the  interval  between  the  two  heads  of  the  flexor  carpi  ulnaris.  It 
then  travels  towards  the  carpus  on  the  deep  flexor  of  the  digits 
(humeral  head)  and  under  cover  of  the  humeral  head  of  the  ulnar 
flexor  of  the  carpus.  Its  volar  ramus  gains  the  metacarpus  by 
crossing  the  medial  aspect  of  the  accessory  bone,  and  ends  by 
dividing  into  a  superficial  and  a  deep  branch. 

The  distribution  of  the  ulnar  nerve  is  as  follows  :  (1)  A  volar 
cutaneous  ramus,  already  examined.  (2)  As  it  is  entering  the 
forearm  it  gives  off  a  bunch  of  branches  to  the  flexor  carpi  ulnaris 
and  the  humeral  and  ulnar  heads  of  the  deep  flexor  of  the  digits. 
(3)  A  dorsal  ramus  arises  in  the  proximal  third  of  the  forearm, 
becomes  superficial  on  the  ulnar  border  of  the  limb  just  proximal 
to  the  carpus,  runs  along  the  lateral  border  of  the  carpus  and 
metacarpus,  and  ends  as  a  dorsal  nerve  of  the  fifth  digit  (n.  dorsalis 
digiti  V).  (4)  The  continuation  of  the  ulnar  nerve  beyond  the 

origin  of  the  dorsal  ramus  is  usually  regarded  as  its  volar  ra7nus. 
This  divides  into  deep  and  superficial  branches.  The  deep  branch 
(ramus  profundus)  disappears  from  view  almost  at  once  and 
must,  therefore,  be  followed  later.  The  superficial  branch  (ramus 
superficialis)  passes  along  the  lateral  border  of  the  flexor  tendons 
and  divides  into  two  parts.  One  of  these  furnishes  a  volar  nerve 
of  the  fifth  digit  (n.  volaris  digiti  V)  ;  the  other,  a  superficial 
volar  metacarpal  nerve  (n.  metacarpeus  volaris  superficialis  IV), 
joins  a  division  of  the  ramus  profundus. 

A.  mediana. — The  brachial  artery  proceeds  from  the  arm  into 
the  forearm  by  following  the  median  nerve  under  the  pronator 
teres,  and  so  becomes  the  median  artery.  About  the  junction 
of  the  proximal  and  middle  thirds  of  the  forearm  the  median 
terminates  by  dividing  into  two  vessels  of  unequal  size — the  radial 
and  ulnar  arteries. 


ANATOMY  OF  THE  DOG 


155 


The  collateral  branches  of  the  median  artery  are  (1)  articular 
to  the  elbow-joint  ;  (2)  muscular  to  the  flexors  ;  and  (3)  the 

common  interosseous  artery  (a.  interossea  communis). 


Fig.  61. — Diagram  of  the  volar  arteries  of  the  manus. 


The  common  interosseous  artery  leaves  the  median  a  short 
distance  distal  to  the  elbow-joint  and  soon  divides  into  a  dorsal 
and  a  volar  branch.  The  dorsal  interosseous  artery  (a.  interossea 
dorsalis)  at  once  pierces  the  interosseous  membrane  between  the 
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radius  and  the  ulna,  and  thus  gains  the  dorsal  aspect  of  the 
forearm.  Here  it  is  continued  distalwards  between  the  extensor 
carpi  ulnaris  and  the  extensor  digiti  quinti  towards  the  carpus, 
where  it  assists  the  proximal  radial  collateral  artery  and  the  radial 
artery  in  the  formation  of  the  rete  carpi  dor  sale. 

The  volar  interosseous  artery  (a.  interossea  volaris)  is  much 
larger  than  the  dorsal  artery  of  the  same  name,  and  follows  the 
interosseous  space  under  cover  of  the  pronator  quadratus  muscle. 
Just  above  the  carpus  a  moderately  large  branch  is  contributed  to 
the  rete  carpi  dorsale.  In  the  region  of  the  carpus  the  artery 
comes  into  relation  with  the  ulnar  nerve,  and  medial  to  the 
accessory  bone  it  contributes  a  superficial  branch  (a.  metacarpea 
volaris  V),  which  runs  along  the  fifth  digit.  The  continuation 
of  the  artery  sinks  into  the  deeper  structures  and  will  be  followed 
later  as  the  main  contributor  to  the  deep  volar  arch  (arcus  volaris 
profundus). 

A.  radialis. — The  radial  artery  is  much  the  smaller  of  the  two 
terminal  branches  of  the  median.  Following  first  the  radial  head 
of  the  deep  flexor  and  then  the  medial  border  of  the  radius,  it 
terminates  just  proximal  to  the  carpus  by  dividing  into  a  dorsal 
and  a  volar  branch.  The  former  assists  in  the  formation  of  the 
rete  carpi  dorsale  ;  and  the  latter,  the  larger,  is  concerned  in  the 
production  of  the  deep  volar  arch. 

A.  ulnaris. — The  ulnar  artery  is  so  much  larger  than  the  radial 
that  it  might  be  regarded  as  the  direct  continuation  of  the  median. 
It  follows  the  median  nerve  along  the  medial  border  of  the  deep 
flexor,  and  crosses  the  flexor  aspect  of  the  carpus  into  the  meta¬ 
carpus  between  the  superficial  and  deep  flexor  tendons.  Just 
above  the  carpus  there  is  a  slender  communication  between  the 
ulnar  and  radial  arteries.  In  the  metacarpus  the  ulnar  artery 
contributes  a  volar  metacarpal  artery  to  the  first  digit  (a.  meta¬ 
carpea  volaris  I)  ;  and  then  ends  about  the  middle  of  the  meta¬ 
carpus  by  dividing  into  superficial  volar  metacarpals  for  the 
second,  third,  and  fourth  digits  (aa.  metacarpeas  volares  super- 
ficiales  II,  III,  et  IV).  Each  artery  is  joined  by  a  deep  volar 
metacarpal  artery,  and  then  divides  at  the  end  of  the  metacarpus 
into  two  branches  for  the  adjacent  borders  of  neighbouring  digits 
(aa.  digitales  volares  propriae). 

Mm.  lumbricales. — Three  slender  lumbrical  muscles  arise  from 
the  volar  aspect  of  the  deep  flexor  tendon  and  lie  between  the 
tendinous  slips  belonging  to  second,  third,  fourth,  and  fifth  digits. 
The  middle  muscle  of  the  three  is  the  best  developed.  Their  fine 
tendons  are  inserted  into  the  radial  side  of  the  proximal  end  of  the 
first  phalanx  of  the  third,  fourth,  and  fifth  digits. 

Dissection. — Cut  across  the  deep  flexor  tendon  on  a  level  with  the  carpus. 
This  will  allow  of  the  dissection  of  the  deep  muscles,  etc.,  of  the  palm. 
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Mm.  interossei. — There  are  four  fleshy  and  moderately  large 
interosseous  muscles  lying  over  the  second,  third,  fourth,  and 
fifth  metacarpal  bones  and  in  the  grooves  between  them.  They 
arise  from  the  volar  aspect  of  the  distal  row  of  the  carpus  and 
from  the  proximal  end  of  the  metacarpal  bones.  Each  muscle 
divides  into  medial  and  lateral  parts  and  is  inserted  into  a  pair  of 
sesamoid  bones.  In  addition  tendinous  cords  are  continued  to 
a  common  extensor  tendon. 

Short  Muscles  of  the  First  Digit. — Three  small,  short  muscles 
are  connected  with  the  first  digit.  The  most  medial,  m.  abductor 
pollicis  brevis  et  opponens  pollicis ,  is  rudimentary  and  arises  from 
the  band  that  leaves  the  sesamoid  bone  at  the  medial  side  of 
the  carpus  to  join  the  tendon  of  the  superficial  flexor.  The 
abductor  and  opponens  muscle  is  inserted  into  the  distal  part 
of  the  first  metacarpal  bone  and  the  proximal  phalanx  of  the 
first  digit.  M.  flexor  pollicis  brevis  is  better  developed  than  the 
foregoing  (lateral  to  which  it  lies)  and  arises  from  the  volar 
aspect  of  the  carpus.  It  is  inserted  into  the  proximal  phalanx  of 
the  first  digit.  The  third  short  muscle  of  the  pollex,  m.  adductor 
pollicis ,  is  the  largest  of  the  three.  Its  origin  is  from  the  volar 
surface  of  the  carpus  between  the  foregoing  and  the  interosseous 
muscle  of  the  second  digit,  and  its  insertion  is  into  the  lateral  face 
of  the  proximal  phalanx  of  the  first  digit. 

M.  adductor  digiti  secundi. — The  adductor  muscle  of  the 
second  digit  is  thin  and  narrow.  Lying  along  the  lateral  border 
of  the  interosseous  muscle  of  the  second  digit,  it  has  origin  from 
the  volar  face  of  the  carpus,  and  is  inserted  into  the  first  phalanx 
of  the  second  digit. 

Short  Muscles  of  the  Fifth  Digit.  — Four  short  muscles  are 
connected  with  the  fifth  digit.  One  of  these,  the  interosseous, 
has  already  been  described. 

M.  adductor  digiti  quinti  arises  from  the  flexor  aspect  of  the 
carpus  close  to  the  origin  of  the  adductor  of  the  second  digit. 
Crossing  the  interosseous  muscles  of  the  third  and  fourth  digits 
obliquely,  it  gains  the  first  phalanx  of  the  fifth  digit  by  sinking 
between  the  fourth  and  fifth  interosseous  muscles. 

M.  abductor  digiti  quinti. — The  abductor  is  the  largest  of  the 
three  muscles  now  under  consideration.  It  lies  immediately  under 
the  skin  on  the  lateral  border  of  the  carpus.  The  relatively  thick 
fleshy  belly  arises  from  the  accessory  bone  and  gives  place  to 
a  thin  tendon  at  the  proximal  part  of  the  metacarpus.  The 
insertion  of  the  abductor  is  into  the  lateral  aspect  of  the  base  of 
the  first  phalanx  of  the  fifth  digit,  and  into  the  lateral  sesamoid 
bone. 

M .  flexor  digiti  quinti  brevis. — The  short  flexor  lies  medial  to 
the  abductor,  and  has  origin  from  the  strong  ligamentous  band 
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that  joins  the  accessory  bone  to  the  third  and  fourth  metacarpals. 
Its  slender  tendon  joins  that  of  the  abductor. 

Dissection. — The  deep  vessels  and  nerves  of  the  palm  must  now  be  examined. 
The  continuation  of  the  ulnar  artery  runs  under  the  transverse  ligamentous  band 
that  passes  from  the  accessory  carpal  to  the  third  and  fourth  metacarpal  bones, 
and  then  under  the  short  flexor  of  the  fifth  digit.  To  follow  it,  it  is  necessary  to 
reflect  the  adductors  of  the  second  and  fifth  digits  as  well  as  the  interosseous 
muscle  of  the  second  digit.  This  dissection  will  also  expose  the  continuation 
of  the  ulnar  nerve. 

Arcus  volaris  profundus. — The  deep  volar  arch  is  formed 
under  the  short  muscles  of  the  digits  in  the  proximal  third  of 
the  metacarpus,  by  the  union  of  the  volar  interosseous  artery 
and  the  volar  branch  of  the  radial  artery.  The  radial  artery  gains 
the  arch  by  passing  under  the  short  muscles  of  the  first  digit. 

From  the  arch  arise  the  deep  volar  metacarpal  arteries  (aa. 
metacarpeae  volares  profundae  II,  III,  et  IV)  that  run  distalwards 
between  the  second  and  third,  third  and  fourth,  and  fourth  and 
fifth  metacarpal  bones.  The  third  artery  is  the  largest  and  most 
superficial. 

At  the  distal  end  of  the  metacarpus  the  deep  volar  metacarpal 
arteries  are  connected  with  the  superficial  arteries  of  the  same 
name. 

N.  ulnaris  (ramus  profundus). — The  deep  branch  of  the  volar 
ramus  of  the  ulnar  nerve  follows  the  ulnar  artery  into  the  palm 
and  is  there  related  to  the  deep  volar  arch.  Filaments  are  supplied 
to  the  deep  muscles  of  the  palm,  and  three  deep  volar  metacarpal 
nerves  (nn.  metacarpei  volares  profundi  II,  III,  et  IV)  are  furnished. 
Union  of  the  deep  volar  metacarpal  nerves  and  the  superficial 
nerves  of  the  same  name  (branches  of  the  median)  result  in  the 
formation  of  three  common  volar  digital  nerves  (nn.  digitales 
volares  communes  II,  III,  et  IV),  which  terminate  by  division  into 
proper  volar  digital  nerves. 

Dissection. — It  now  remains  to  examine  the  various  joints  of  the  limb. 
Remove  the  muscles  and  the  remains  of  fascia,  etc.,  and  begin  the  dissection 
of  the  articulations  with  the  shoulder-joint. 

The  Shoulder- Joint  ( Articulatio  humeri'). — The  necessity  for 
many  or  powerful  ligaments  in  connection  with  the  shoulder-joint 
is  obviated  by  the  numerous  strong  muscles  closely  surrounding 
the  articulation.  Indeed  there  is  only  a  joint-capsule  (capsula 
articularis)  attached  to  the  margin  of  the  glenoid  cavity  of  the 
scapula  and  to  the  head  of  the  humerus.  Strengthening  bands 
leave  the  base  of  the  coracoid  process  of  the  scapula  and  proceed 
to  the  tuberculum  majus  and  tuberculum  minus  of  the  humerus. 
It  will  be  noted  that  a  membranous  ligament  stretches  from  the 
acromion  to  the  capsule. 

The  capsule  should  be  opened  in  order  to  allow  investigation 
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of  the  extension  of  its  synovial  lining  down  the  intertubercular 
sulcus  in  connection  with  the  biceps  tendon  of  origin. 

The  Elbow- Joint  ( Articulatio  cubiti). — The  term  “  elbow- 
joint,”  strictly  speaking,  includes  three  joints  :  the  humero-radial 
articulation  (articulatio  humeroradialis),  the  humero-ulnar 
articulation  (articulatio  humeroulnaris),  and  the  proximal  radio¬ 
ulnar  articulation  (articulatio  radioulnaris  proximalis). 

The  joint-capsule  (capsula  articularis),  surrounding  all  three 
components  of  the  joint,  is  strong  in  front  where  it  is  associated 
with  the  annular  ligament  of  the  radius,  but  weak  and  roomy 
behind  where  it  is  supported  by  the  triceps  and  anconeus 
muscles. 

The  medial  collateral  ligament  (ligamentum  collaterale  mediale) 
springs  from  the  medial  epicondyle  of  the  humerus  and  divides  into 
two  parts.  One  limb  is  attached  to  the  border  of  the  radius,  while 
the  other  is  connected  with  both  radius  and  ulna. 

The  lateral  collateral  ligament  (ligamentum  collaterale  laterale) 
leaves  the  lateral  epicondyle  of  the  humerus,  and  also  divides  into 
two  portions.  One  of  these,  the  shorter  and  the  stronger,  ends  on 
the  lateral  part  of  the  head  of  the  radius  and  blends  with  the 
annular  ligament.  The  other,  longer,  weaker,  and  more  diffuse, 
joins  the  border  of  the  ulna. 

The  annular  ligament  of  the  radius  (ligamentum  annulare  radii) 
is  essentially  a  thickening  of  the  joint-capsule  on  the  flexor  aspect 
of  the  articulation.  Attached  to  the  lateral  part  of  the  head  of  the 
radius  and  the  lateral  collateral  ligament,  it  crosses  over  to  unite 
with  the  tendons  of  insertion  of  the  brachial  and  biceps  muscles 
by  which  it  is  fixed  to  the  ulna.  From  the  middle  of  the  ligament 
an  offshoot,  firmly  adherent  to  the  capsule,  proceeds  in  a  proximal 
direction  to  the  humerus. 

The  interosseous  membrane  (membrana  interossea  antibrachii) 
consists  of  short  fibres  passing  between  the  two  bones  of  the 
forearm. 

The  Distal  Radio  -  ulnar  Joint  ( Articulatio  radioulnaris 
dis  tails'). — The  joint  between  the  distal  ends  of  the  radius  and 
the  ulna  is  enclosed  in  a  joint-capsule  that  consists  mainly  of 
ligamentous  bands  on  the  dorsal  and  volar  aspects  of  the  joint. 

The  Carpal  Articulations  ( ' Articulati ones  carped). — The  carpal 
joint  is  a  complex  collection  of  articulations  that  are  divisible  as 
follows  : — (1)  The  radiocarpal  joint  (articulatio  radiocarpea), 
(2)  the  intercarpal  joint  (articulatio  intercarpea)  between  the  two 
rows  of  carpal  bones,  (3)  interosseous  articulations  (articulationes 
interosseae)  between  the  members  of  the  same  row  of  bones,  and 
(4)  the  carpometacarpal  joint  (articulatio  carpometacarpea). 

K  joint- capsule  encloses  the  radiocarpal  joint,  passing  from  the 
distal  end  of  the  radius  to  the  bones  of  the  proximal  row.  The 
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dorsal  part  of  the  capsule  is  thin  and  membranous,  while  the  volar 
part  is  thick  and  strong.  In  association  with  the  volar  part, 
moreover,  there  are  two  definite  bands.  One  runs  from  the  radius 
to  the  combined  radial  and  intermediate  bones,  while  the  other, 
very  oblique  in  direction,  unites  the  ulna  to  the  same  carpal  bone. 
Small  bundles  of  fibres  also  end  on  the  accessory  bone. 

A  not  very  well-defined  lateral  collateral  ligament  joins  the 
ulna  to  the  ulnar  bone  of  the  carpus.  A  few  fibres  may  be 
continued  to  the  fifth  metacarpal  bone. 

A  much  better  marked  medial  collateral  ligament  passes  from 
the  styloid  process  of  the  radius  to  the  tubercle  on  the  radial- 
intermediate  bone. 

The  accessory  bone  is  held  in  position  by  five  bands  that 
connect  it  with  (i)  the  ulna  ;  (2)  the  radial-intermediate  ;  (3)  the 
ulnar  ;  (4)  the  fifth  metacarpal  bone  ;  and  (5)  the  third  and  fourth 
metacarpal  bones. 

The  individual  bones  of  the  carpus  are  joined  together  by 
dorsal,  volar,  and  interosseous  intercarpal  ligaments. 

The  dorsal  ligaments  are  six  in  number.  One  joins  the  two 
bones  of  the  proximal  row,  and  three  unite  the  members  of  the 
distal  row  of  bones.  Of  the  remaining  two,  one  runs  from  the 
ulnar  to  the  fourth  ;  the  other  from  the  radial-intermediate  to 
the  second  carpal  bone. 

The  volar  ligaments  are  also  six  and  have  the  same  connections 
as  the  dorsal  ligaments,  except  that  the  more  medial  of  the  two 
joining  the  two  rows  of  bones  passes  from  the  radial-intermediate 
to  the  second  and  third  carpal  bones. 

The  interosseous  ligaments  are  concerned  with  the  union  of  the 
different  members  of  the  same  row  of  bones  ;  that  is,  there  are  no 
interosseous  ligaments  running  from  one  row  to  the  other. 

The  four  members  of  the  distal  row  of  carpal  bones  are  joined 
to  the  bases  of  the  five  metacarpal  bones  by  dorsal  and  volar 
ligaments. 

The  remaining  articulations  of  the  manus  are  similar  to  the 
corresponding  joints  of  the  pes. 

Dissection. — Clean  the  dorsal  part  of  the  chest-wall  and  the  lumbar 
region.  Note  the  cutaneous  branches  of  the  intercostal  nerves  and  the  vessels 
accompanying  them. 

The  two  dorsal  serratus  muscles  demand  first  attention. 

M.  serratus  dorsalis  cranialis. — The  cranial  dorsal  serratus 
muscle  springs  by  a  broad,  thin  aponeurosis  from  the  ligamentum 
nuchae  and  the  spinous  processes  of  the  first  six  or  seven  thoracic 
vertebrae.  The  fibres  run  in  a  ventral  and  caudal  direction  to  be 
inserted  by  digitations  into  the  ribs  from  the  second  or  third  to 
the  ninth  or  tenth. 
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M.  serratus  dorsalis  caudalis. — The  caudal  dorsal  serratus 
muscle  arises  from  the  lumbo-dorsal  fascia.  Its  fibres  have  the 
same  direction  as  those  of  the  internal  oblique  muscle  of  the 
abdomen,  with  which  it  appears  to  be  continuous.  The  insertion 
of  the  muscle  is  into  the  last  three  or  four  ribs. 

Dissection. — Reflect  the  dorsal  serratus  muscles. 

A  powerful  muscular  mass  lies  in  the  groove  formed  by  the 
transverse  and  spinous  processes  of  the  lumbar  vertebras.  On  a 
level  with  the  last  rib  the  mass  divides  into  three  muscles  : 
iliocostalis,  longissimus  dorsi,  and  spinalis  dorsi  et  cervicis.1 

M.  iliocostalis. — The  ilio-costal  muscle  leaves  the  common 
mass  about  the  last  rib,  and  has  attachments  by  independent 
tendons  to  the  ribs  about  their  angles  and  the  transverse  processes 
of  the  last  two  or  more  cervical  vertebrae.  Each  tendon  passes 
over  one  or  two  ribs  before  finding  insertion.  Slips  from  all  the 
ribs  except  the  first  four  or  five  join  the  muscle  as  it  runs  along 
the  wall  of  the  chest. 

M.  longissimus  dorsi. — The  fibres  of  this  powerful  muscle  arise 
from  the  ventral  surface  and  crest  of  the  ilium,  and  are  attached 
to  the  transverse  processes  of  the  lumbar,  thoracic,  and  last 
cervical  vertebrae,  to  the  spinous  processes  of  the  lumbar  and 
thoracic  vertebrae,  and  to  the  ribs. 

M.  spinalis  (et  semispinalis)  dorsi  et  cervicis  cannot  be 
completely  examined  at  the  present  time. 

Dissection. — Remove  the  longissimus  dorsi  muscle.  In  doing  so,  observe 
the  muscular  branches  of  the  dorsal  rami  of  the  intercostal  and  lumbar  arteries. 

M.  multifidus. — A  series  of  small  muscles,  larger  in  the  lumbar 
than  in  the  thoracic  region,  arise  from  the  sacrum  and  the  articular 
and  transverse  processes  of  the  lumbar  and  thoracic  vertebrae,  and 
are  inserted  into  the  spinous  processes  of  these  vertebrae.  Each 
muscle  passes  over  one  spinous  process  before  its  insertion. 

M.  submultifidus. — In  the  thoracic  region  it  is  customary  to 
find  yet  shorter  muscles  underneath  the  multifidus.  The  bundles 
of  the  submultifidus  muscle  pass  from  the  transverse  process 
of  a  vertebra  to  the  spinous  process  of  the  one  immediately 
preceding  it. 

Mm.  intertransversarii :  Mm.  interspinales.  —  Bands  of 
muscular  fibres  pass  between  the  transverse  and  spinous  processes 
of  the  vertebrae. 

Mm.  levatores  costarum. — The  levators  of  the  ribs  are  a  series 
of  small  muscles  arising  from  the  transverse  processes  of  the 
thoracic  vertebrae.  The  fibres  of  each  muscle  run  in  ar-caudal  and 

1  The  comprehensive  title  m.  sacrospinalis  is  often  applied  to  the  ilio-costal 
and  the  “  longissimus  ”  and  “spinalis”  muscles  of  the  trunk  and  neck  taken 
together. 
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Fig.  62. — The  muscles  of  the  back. 
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ventral  direction  to  be  inserted  into  the  cranial  border  of  the  rib 
succeeding  the  vertebra  from  which  they  have  taken  origin. 

Dissection. — The  muscles  and  nerves  of  the  tail  should  now  be  cleaned  and 
examined. 

Mm.  sacrococcygei  dorsales. — The  dorsal  sacro-coccygeal 
muscles  are  two  in  number,  a  medial  and  a  lateral.  The  medial 
muscle  arises  from  the  spinous  processes  of  the  lumbar,  sacral,  and 
first  coccygeal  vertebrae,  and  is  inserted  into  the  dorsal  surface  of 
the  coccygeal  vertebrae. 

The  lateral  muscle  springs  from  the  articular  processes  of  the 
last  three  lumbar  and  all  the  sacral  vertebrae,  and  from  the 
transverse  process  of  the  first  coccygeal  vertebra.  Rounded 
tendons  pass  over  several  vertebrae  and  are  inserted  into  the 
dorsal  aspect  of  all  the  bones  of  the  tail. 

M.  sacrococcygeus  accessorius. — The  accessory  sacro¬ 
coccygeal  muscle  may  possibly  represent  the  intertransverse 
muscles  of  other  regions.  It  is  a  rounded  muscle  lateral  in 
position  to  the  preceding  and  with  origin  from  the  dorsal  border 
of  the  ilium,  the  lateral  border  of  the  sacrum,  and  the  transverse 
process  of  the  first  coccygeal  vertebra.  The  insertion  is  into  the 
side  of  the  tail  vertebrae. 

M.  coccygeus.  —  The  coccygeal  muscle  has  already  been 
examined. 

Mm.  sacrococcygei  ventrales. — As  on  the  dorsal,  so  on  the 
ventral  aspect  of  the  tail,  there  are  medial  and  lateral  muscles. 

The  lateral  ventral  sacro-coccygeal  muscle  arises  from  the 
ventral  face  of  the  last  lumbar  vertebra,  the  sacrum,  and  the 
transverse  processes  of  coccygeal  vertebrae.  By  long  tendons 
the  muscle  is  inserted  into  the  ventral  surface  of  the  bones  of 
the  tail. 

The  medial  muscle  springs  from  the  ventral  surface  of  the 
first  and  succeeding  coccygeal  vertebrae,  and  is  inserted  into  the 
corresponding  aspect  of  the  tail  vertebrae. 

Nn.  coccygei. — There  are  usually  five  pairs  of  coccygeal  nerves, 
the  dorsal  and  ventral  branches  of  which  unite  to  form  two  nerves 
on  each  side  of  the  tail.  These  run  along  the  coccygeal  vertebrae 
under  cover  of  the  sacro-coccygeal  muscles. 

Dissection. — Reflect  the  skin  from  the  ventral  aspect  of  the  neck  and  the 
mandibular  region.  Secure  the  previously  detached  manubrium  of  the 
sternum  and  the  first  costal  cartilage,  so  as  to  keep  the  ventral  cervical 
muscles  on  the  stretch.  Then  clean  the  external  jugular  vein  on  that  side 
from  which  the  limb  has  been  removed. 

V.  jugularis  externa. — The  external  jugular,  much  larger 
than  the  internal  vessel  of  the  same  name,  is  the  main  vein  of  the 
neck.  Formed  at  the  posterior  border  of  the  submaxillary  gland 
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by  the  union  of  the  external  and  internal  maxillary  veins,  the 
external  jugular  crosses  the  surface  of  the  sterno-cephalic  muscle 
to  assist  the  subclavian  in  the  formation  of  the  innominate  vein. 


The  following  tributaries  join  the  jugular  at  different  points 
in  its  course  :  (1)  Small  veins  from  the  skin  ;  (2)  a  large  and 
a  small  communicating  branch  from  the  cephalic  vein  of  the 
arm  ;  (3)  the  companion  vein  of  the  ascending  cervical  artery  ; 
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(4)  the  companion  vein  of  the  transverse  scapular  artery.  Very 
commonly  the  two  last  named  unite  to  form  an  omo-cervical 
trunk  that,  in  its  turn,  joins  the  jugular. 

V.  maxillaris  externa. — The  external  maxillary  vein  drains 
the  blood  from  the  face,  the  tongue,  and  the  mandibular  region. 
The  main  root  is  formed  by  the  common  facial  vein,  which  will 
be  found  in  the  groove  between  the  masseter  and  digastric  muscles. 
About  the  ventral  border  of  the  submaxillary  gland  the  facial 
vein  receives  the  common  trunk  formed  by  the  union  of  the  lingual 
and  sublingual  veins,  and  then  changes  its  name  to  that  of  external 
maxillary  vein. 

The  lingual  vein  appears  in  the  angle  formed  by  the  borders 
of  the  mylohyoid  and  digastric  muscles,  and  is  joined  by  a 
transverse  vessel  that  passes  across  from  one  lingual  vein  to  the 
other  on  a  level  with  the  body  of  the  hyoid  bone. 

A  group  of  lymph-glands  (lymphoglandulae  submaxillares)  are 
present  about  the  point  of  junction  of  the  facial  vein  and  the 
common  trunk  of  the  lingual  and  sublingual  veins. 

V.  maxillaris  interna. — The  internal  maxillary  vein  is  formed 
under  cover  of  the  parotid  gland,  and  is  only  visible,  at  the  present 
stage  of  the  dissection,  as  it  runs  along  the  posterior  border  of 
the  submaxillary  gland  to  unite  with  the  external  maxillary  vein. 

Dissection. — Cut  across  the  sterno-cephalic  muscle  a  little  distance  from 
its  sternal  attachment  and  turn  it  aside.  This  will  permit  the  demonstration 
of  the  common  carotid  artery,  the  internal  jugular  vein,  the  vagus,  recurrent 
and  sympathetic  nerves,  and  certain  muscles. 

M.  sternohyoideus. — The  sterno-hyoid  muscles  of  opposite 
sides  of  the  neck  lie  in  contact  with  each  other  in  the  middle 
line.  Each  takes  origin  from  the  manubrium  of  the  sternum 
and  is  inserted  into  the  body  of  the  hyoid  bone. 

M.  sternothyreoideus. — In  the  region  of  the  sternum  the 
sterno-thyroid  muscle  is  almost  completely  covered  by  the  preced¬ 
ing,  but  owing  to  a  divergence  of  the  two  sterno-thyroid  muscles 
they  are  exposed  more  and  more  in  their  course  to  the  larynx. 

The  sterno-thyroid  muscle  has  origin  from  the  manubrium 
of  the  sternum  and  from  the  first  costal  cartilage,  and  is  inserted 
into  the  posterior  border  of  the  thyroid  cartilage  about  its  middle. 

It  should  be  noted  that,  a  short  distance  from  their  origins, 
the  above  muscles  are  crossed  transversely  by  a  tendinous  inter¬ 
section  ;  and  that  at  this  line  the  two  muscles  of  the  same  side 
of  the  neck  are  intimately  connected  with  each  other. 

The  nerve  supply  of  the  sterno-hyoid  and  sterno-thyroid 
muscles  is  largely  from  the  ventral  division  of  the  first  cervical 
nerve  ;  but  with  this  the  descending  branch  of  the  hypoglossal 
nerve  is  blended.  The  composite  nerve  will  be  found  running 
along  the  lateral  border  of  the  muscles. 
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V.  jugularis  interna. — The  internal  jugular  vein  is  a  vessel 
of  small  and  variable  size  lying,  in  the  main,  lateral  to  the  common 
carotid  artery.  Not  only  does  the  size  of  the  vein  vary  in  different 
individuals,  but  the  two  vessels  of  the  same  animal  are  not 
necessarily  of  the  same  calibre.  The  origin  of  the  internal  jugular 
is  formed  by  the  union  of  the  occipital  and  inferior  cerebral  veins. 

Accompanying  the  common  carotid  artery,  the  vein  is  close 
to  the  trachea  on  the  right  side  of  the  neck,  and  to  the  cesophagus 
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Fig.  64. — Dissection  of  the  neck. 


on  the  left.  It  ends  by  joining  either  the  innominate  vein  or 
the  external  jugular  of  its  own  side.  The  internal  jugular  receives 
the  cranial  and  caudal  thyroid,  muscular,  tracheal,  and  oesophageal 
veins. 

A.  carotis  communis. — The  two  common  carotid  arteries 
leave  the  brachio-cephalic  at  no  very  great  distance  from  each 
other.  The  right  artery  runs  obliquely  across  the  ventral  surface 
of  the  trachea,  and  then  along  the  lateral  face  of  this  tube.  The 
left  artery  has  a  similar  relation  to  the  trachea  about  the  thoracic 
inlet,  but  in  the  neck  is  in  contact  with  the  oesophagus.  Each 
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artery  is  in  relation  dorso-laterally  with  the  combined  trunk  of 
the  vagus  and  sympathetic  nerves. 

On  a  level  with  the  wing  of  the  atlas  the  common  carotid 
divides  into  external  and  internal  carotid  and  occipital  arteries. 
The  collateral  branches  of  the  artery  are  :  (1)  The  caudal  thyroid 
artery 1  (a.  thyreoidea  caudalis),  a  small  vessel  arising  at  the 
entrance  to  the  chest  and  accompanying  the  recurrent  nerve  up 
the  neck  to  assist  in  supplying  blood  to  the  thyroid  gland  ;  (2) 
the  cranial  thyroid  artery  (a.  thyreoidea  cranialis),  an  artery 
of  some  size  supplying  the  thyroid  gland  and  contributing  the 
ascending  pharyngeal  artery  (a.  pharyngea  ascendens),  muscular 
(rami  musculares)  and  glandular  (rami  glandulares  to  the  sub¬ 
maxillary  gland)  branches  ;  and  (3)  the  laryngeal  artery  (a. 
laryngea),  a  small  vessel  ramifying  in  the  larynx. 

N.  vagus  et  truncus  sympathicus. — The  thick  nerve  cord 
lying  dorsal  and  lateral  to  the  common  carotid  artery  is  formed 
on  a  level  with  the  wing  of  the  atlas  by  the  union  of  the  vagus 
nerve  and  the  cervical  trunk  of  the  sympathetic.  These  are 
bound  together  by  strong  connective  tissue. 

N.  recurrens. — The  recurrent  nerve,  a  branch  of  the  vagus 
already  encountered  in  the  chest,  follows  the  lateral  border  of  the 
dorsal  surface  of  the  trachea  and  ends  in  the  larynx  (n.  laryngeus 
caudalis).  In  the  neck  the  nerve  supplies  branches  to  the  trachea 
and  oesophagus. 

M.  mylohyoideus. — Lying  in  the  space  between  the  two 
halves  of  the  mandible,  the  mylo-hyoid  is  a  flat,  broad,  thin 
muscle  composed  of  transverse  fibres  arising  from  the  mylohyoid 
line  close  to  the  alveolar  border  of  the  mandible.  The  fibres 
join  a  raphe  in  the  middle  line,  as  well  as  the  symphysis  of  the 
mandible  and  the  body  of  the  hyoid  bone. 

Dissection. — Turn  the  manubrium  of  the  sternum,  with  the  muscles  attached 
thereto,  as  far  as  possible  towards  the  head,  and  so  expose  the  trachea  and 
oesophagus. 

Trachea. — The  trachea  is  an  almost  cylindrical  tube  extending 
from  the  larynx  to  a  point  opposite  the  fourth  rib,  where  it 
divides  into  two  bronchi.  The  lumen  of  the  tube  is  not  quite 
uniform  on  account  of  a  certain  amount  of  narrowing  from  the 
larynx  to  the  thoracic  entrance.  Nor  is  the  trachea  absolutely 
in  the  middle  line  since  there  is  some  degree  of  inclination  towards 
the  right.  At  its  commencement  it  is  in  contact  dorsally  with 
the  oesophagus,  but  later  this  relation  is  exchanged  for  one  with 
the  longus  colli  muscle. 

1  Neither  the  occurrence  nor  the  origin  of  this  artery  is  constant.  If 
present,  it  may  arise  from  the  brachio-cephalic,  the  left  subclavian,  or  the 
ascending  cervical  artery. 
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Ventrally  it  is  related  to  the  sterno-cephalic  muscle  near  the 
sternum,  and  to  the  sterno-hyoid  and  sterno-thyroid  muscles 
throughout  its  whole  cervical  extent. 

The  skeleton  of  the  trachea  consists  of  a  variable  number 
(thirty-five  to  forty)  of  incomplete  rings  of  cartilage  (cartilagines 
tracheales)  joined  together  by  membranous  annular  ligaments 
(ligamenta  annularia).  The  first  tracheal  cartilage  is  joined  to 
the  cricoid  cartilage  of  the  larynx  by  the  crico-tracheal  ligament 
(ligamentum  cricotracheale)  in  series  with  the  annular  ligaments. 
The  interruption  in  the  continuity  of  each  ring  is  placed  at 


the  dorsal  part  of  the  tube,  where  transverse  muscular  fibres 
occur.  The  interior  of  the  trachea  is  lined  by  a  mucous 
membrane. 

The  (Esophagus. — The  oesophagus  is  that  part  of  the  alimentary 
canal  which  intervenes  between  the  pharynx  and  the  stomach. 
For  descriptive  purposes  it  is  divided  into  cervical,  thoracic, 
and  abdominal  parts  (pars  cervicalis  :  pars  thoracalis  :  pars 
abdominalis).  In  the  earlier  dissections  the  thoracic  and  abdominal 
parts  have  been  exposed  and  examined. 

The  cervical  part  is  at  first  in  the  median  plane  and  immediately 
dorsal  to  the  trachea,  but  an  inclination  towards  the  left  soon 
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becomes  noticeable.  At  the  entrance  to  the  chest  the  oesophagus 
may  be  at  a  level  even  slightly  ventral  to  that  of  the  trachea. 

The  Thyroid  Gland  ( Glandula  thyreoidea). — One  of  the 
endocrine  organs,  the  thyroid  consists  of  two  lobes  (right  and  left) 
connected  ventral  to  the  trachea  by  an  isthmus  of  variable  dimen¬ 
sions.  Frequently  the  isthmus  is  absent ;  but  when  present,  it 
connects  the  more  caudal  part  of  the  two  lateral  lobes.  Each 
lobe  is  elongated,  with  narrow  extremities,  and  lies  on  the  lateral 
face  of  the  trachea  immediately  behind  the  larynx  (over  six  or 
seven  tracheal  rings).  The  lateral  surface  of  each  lobe  is  covered 
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Fig.  66. — Dissection  of  the  ventral  aspect  of  the  neck. 


by  the  sterno-cephalic  muscle,  and  its  ventral  border  is  in  contact 
with  the  sterno-thyroid  muscle. 

In  association  with  the  thyroid  gland  are  the  parathyroids. 
These  are  small,  rounded  bodies,  from  a  large  pinhead  to  a  millet- 
seed  in  size,  one  or  two  of  which  may  be  found  about  the  anterior 
end  and  one  or  two  on  the  deep  face  of  the  lobe  of  the  thyroid. 

Dissection. — Remove  the  skin  from  the  ear  and  the  parotid  region.  Clean 
the  auricular  nerves,  vessels,  and  muscles. 

The  External  Ear  ( Auris  externa). — Before  beginning  the 
dissection  of  the  muscles  of  the  external  ear,  it  is  necessary 
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to  have  some  knowledge  of  the  cartilages  to  which  they  are 
attached. 

The  Cartilages  of  the  Ear. — These  are  three  in  number — 
conchal,  scutular,  and  annular.  The  conchal  cartilage  (cartilago 
auriculae)  is  the  largest,  and  forms  the  projecting,  conspicuous 
part  of  the  ear.  Its  form  varies  greatly  with  the  breed  of  the 
dog  ;  but,  generally  speaking,  it  may  be  said  to  have  a  funnel-like 
or  trumpet-shaped  outline.  The  wide  free  part  of  the  cartilage 
has  two  borders — anterior  and  posterior — meeting  at  the  tip  of 
the  ear.  In  the  lower  half  of  the  anterior  border  there  is  an 
irregular  projection,  the  spina  helicis ,  belowr  which  the  border 
divides  into  the  two  crura  helicis.  At  the  lateral  part  of  the  narrow, 
basal  portion  of  the  cartilage  is  a  curved,  plate-like  projection,  the 
tragus  ;  and  immediately  behind  this  an  irregular  process,  the 
antitragus .  Below  the  tragus,  and  separated  from  it  by  a  deep 
notch,  is  the  definitely  tubular  and  most  proximal  part  of  the 
conchal  cartilage. 

The  scutular  cartilage  is  in  the  form  of  a  plate  of  irregular 
outline,  and  lies  on  the  temporal  muscle  in  front  of  the  base  of 
the  conchal  cartilage. 

The  annular  cartilage ,  as  its  name  implies,  is  ring-like  in  form. 
It  is  adherent  to  the  margin  of  the  external  acoustic  meatus  of 
the  temporal  bone,  and  overlapped  by  the  tubular  proximal  portion 
of  the  conchal  cartilage. 

The  Muscles  of  the  Ear. 

M.  scutularis . — Medial  and  anterior  to  the  base  of  the  ear  is  a 
thin  sheet  of  muscle,  the  scutular  muscle,  divisible  into  two  portions  : 
(i)  the  m.  fr  onto  scutularis ,  springing  from  the  zygomatic  process 
of  the  frontal  bone  and  from  the  orbital  band  ;  and  (2)  the 
m.  inter  scutularis,  thinner  than  the  preceding  and  continuous 
with  the  corresponding  muscle  of  the  other  ear.  The  insertion 
of  the  scutular  muscle  is  into  the  scutular  cartilage. 

Mm.  auriculares  anteriores . — These  are  three  in  number.  The 
uppermost  (most  dorsal)  continues  the  fronto-scutularis  from  the 
scutular  cartilage  to  a  fold  of  skin  at  the  base  of  the  anterior 
border  of  the  conchal  cartilage.  The  middle  muscle  of  the 
group  is  very  short,  and  connects  the  scutular  and  conchal 
cartilages.  The  lowest  (most  ventral)  muscle  has  a  broad 
tendinous  origin  from  the  fronto-scutularis,  sometimes  also 
from  the  zygomatic  muscle,  and  is  inserted  into  the  antitragus. 

M.  auricularis  inferior. — The  inferior  auricular  muscle  is 
narrow  and  long,  and  lies  over  the  parotid  and  submaxillary 
glands.  Arising  from  the  fascia  over  the  region  of  the  larynx, 
its  insertion  is  into  the  conchal  cartilage  close  to  that  of  the 
lowest  anterior  auricular  muscle. 
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Mm.  auriculares  posteriores. — Three  muscles  fall  within  this 
group.  One  of  them  is  the  long  levator  ;  the  others  are  the 
long  and  short  abductors.  The  long  levator  rises  from  the 
mid-dorsal  line  of  the  neck,  and  is  inserted  into  both  conchal 
and  scutular  cartilages.  The  long  levator  is  posterior  to  the 
interscutular  muscle  and  in  the  same  plane,  and  the  two  muscles 
are  more  or  less  continuous. 

Dissection. — Reflect  the  scutular  and  long  levator  muscles. 

Mm.  auriculares  superiores . — The  superior  group  of  muscles 
contains  a  short  and  a  middle  levator.  The  short  levator  arises 
from  the  scutular  cartilage  and  passes  to  the  conchal  cartilage. 
The  middle  levator  lies  under  cover  of  the  interscutular  and 
long  levator  muscles,  and  takes  origin  from  the  sagittal  crest. 
The  muscle  divides  into  two  parts,  and  its  fibres  are  partly 
inserted  into  the  conchal  and  partly  into  the  scutular  cartilage. 

The  long  abductor  muscle  arises  from  the  ligamentum  nuchae, 
and  is  inserted  into  the  lateral  aspect  of  the  conchal  cartilage. 

Dissection. — Reflect  the  middle  levator  and  long  abductor  muscles. 

The  short  abductor  takes  origin  from  the  occipital  bone,  and 
passes  to  the  medial  side  of  the  base  of  the  conchal  cartilage. 

Mm.  auriculares  profundi. — The  deep  auricular  muscles  consist 
of  two  rotators — long  and  short — placed  underneath  the  scutular 
cartilage  and  running  from  this  to  the  conchal  cartilage. 

M.  tragicus. — The  tragicus  muscle  is  divided  into  two  parts — 
lateral  and  medial.  The  lateral  springs  from  the  border  of  the 
mandible  between  the  condyloid  and  angular  processes,  and  the 
medial  joins  the  tragus  to  the  base  of  the  conchal  cartilage. 

M.  helicis  joins  helix  and  antitragus. 

M.  transversus  auriculce  is  a  band  of  fibres  lying  on  the  conchal 
cartilage  close  to  the  insertion  of  the  long  levator. 

M.  antitragicus  consists  of  a  few  fibres  placed  immediately 
posterior  to  the  attachment  of  the  inferior  auricular  muscle,  and 
runs  from  the  tragus  to  the  antitragus. 

The  Arteries  of  the  Ear. 

A.  auricularis  posterior. — The  main  artery  of  the  external  ear 
is  the  posterior  auricular,  a  branch  of  the  external  carotid. 
Commencing  on  a  level  with  the  hyoid  bone,  this  artery  runs 
underneath  the  parotid  gland  to  the  base  of  the  ear,  and  is 
distributed  to  the  posterior  and  medial  portions  of  the  ear. 

A.  auricularis  anterior. — The  anterior  auricular  artery  is  a 
branch  of  the  superficial  temporal  from  which  it  is  derived  on 
a  level  with  the  zygoma.  The  vessel  ramifies  over  the  anterior 
and  medial  parts  of  the  external  ear. 
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The  Nerves  of  the  Ear 

N .  auricularis  posterior. — The  posterior  auricular  nerve  leaves 
the  seventh  cerebral  nerve  under  the  parotid  gland  and  divides 
into  branches  that  follow  those  of  the  posterior  auricular  artery. 

N.  auricularis  internus. — Also  a  branch  of  the  seventh  cerebral 
nerve,  the  internal  auricular  pierces  the  deep  lateral  part  of  the 
conchal  cartilage  in  the  interior  of  which  it  is  distributed. 

The  auriculo-palpebral  nerve  supplies  the  anterior  part  of 
the  ear.  The  great  auricular  nerve  from  the  second  cervical 
(already  examined)  is  distributed  over  the  lateral  and  posterior 
part  of  the  ear  ;  and  occipital  nerves  from  the  first  and  second 
cervical  pierce  the  long  levator  muscle  close  to  its  insertion  into 
the  scutular  cartilage  to  spread  out  over  the  medial  surface. 

M.  occipitalis. — Although  not  belonging  to  the  ear,  the 
occipital  muscle  may  be  examined  at  this  stage  of  the  dissection. 
The  muscle  is  a  narrow,  thin  band  running  longitudinally  from  the 
nuchal  line  of  the  occipital  bone  and  the  sagittal  crest  of  the 
parietal  into  the  fascia  that  is  blended  with  the  periosteum  of 
the  frontal  bone. 

The  muscles  of  the  dorsal  part  of  the  neck  must  now  be 
examined. 

'  M.  splenius. — The  splenius  muscle  is  triangular,  with  its  apex 
behind  and  its  base  at  the  occipital  bone.  The  origin  of  the 
muscle  extends  as  far  back  as  the  fifth  or  sixth  thoracic  spinous 
process,  and  is  continued  along  the  middle  dorsal  line  throughout 
the  cervical  region.  At  first  the  origin  is  aponeurotic,  but  from  the 
first  or  second  thoracic  spinous  process  forwards  it  is  fleshy.  The 
insertion  of  the  muscle  is  into  the  occipital  bone  and  mastoid 
part  of  the  temporal  bone. 

About  the  level  of  the  atlas  the  fibres  of  the  splenius  are  closely 
connected  with  the  tendon  of  the  longissimus  capitis  muscle. 

M.  longissimus  cervicis. — This  muscle  is  immediately  ventral 
to  the  splenius,  and  intimately  connected  with  the  longissimus 
dorsi.  With  an  origin  from  the  transverse  processes  of  the  first 
five  or  six  thoracic  vertebrae,  its  insertion  is  into  the  transverse 
processes  of  the  last  four  or  five  cervical  vertebrae. 

Dissection. — Reflect  the  splenius  by  cutting  through  the  entire  length  of 
its  origin.  Preserve  the  branches  of  the  cervical  nerves.  Then  reflect  the 
longissimus  cervicis  by  a  transverse  incision  about  the  middle  of  the  muscle. 

M.  longissimus  capitis.  M.  longissimus  atlantis. — These  two 
muscles  are  readily  separated,  but  are  better  considered  together. 
The  longissimus  capitis  muscle  arises  from  the  transverse  processes 
of  three  or  four  thoracic  vertebrae  and  from  the  last  three  or  four 
cervical  articular  processes.  By  union  with  the  splenius  the 
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muscle  obtains  an  insertion  into  the  mastoid  part  of  the 
temporal  bone. 

The  longissimus  atlantis  is  a  very  much  smaller  muscle  than 
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Fig.  67. — The  deep  muscles  of  the  neck. 


the  preceding,  and  passes  from  the  third,  fourth,  fifth,  and  sixth 
cervical  articular  processes  to  the  wing  of  the  atlas. 

M.  semispinalis  capitis. — Dorsal  and  medial  to  the  preceding 
in  position,  the  semispinalis  muscle  of  the  head  consists  of  two 
parts — m.  biventer  cervicis  and  m.  complexus.  The  former  is 
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readily  distinguished  by  the  presence  of  four  oblique  tendinous 
intersections.  This  muscle  arises  from  the  spinous  processes  of 
the  second  to  the  fourth  or  fifth,  and  from  the  transverse  processes 
of  the  fourth,  fifth,  and  sixth  thoracic  vertebra:-,  as  well  as  from  the 
ligamentum  nuchae.  The  complexus  muscle  has  its  origin  from  the 
transverse  processes  of  the  first  two  or  three  thoracic  vertebrae,  and 
from  the  articular  processes  of  the  last  five  cervical  vertebrae. 

The  two  parts  of  the  semispinalis  muscle  may  or  may  not  join 
about  the  level  of  the  atlas.  In  any  case  they  are  inserted  into  the 
occipital  bone. 

Dissection. — Cut  across  the  complexus  muscle  on  a  level  with  the  joint 
between  the  atlas  and  the  epistropheus.  Free  the  biventer  cervicis  muscle 
from  its  origin  and  turn  it  towards  the  head.  In  reflecting  these  two  muscles 
the  large  dorsal  primary  divisions  of  the  cervical  nerves  will  be  observed 
between  the  complexus  and  multifidus  muscles. 

M.  spinalis  (et  semispinalis)  dorsi  et  cervicis. — This  muscle, 
as  has  previously  been  noted,  is  continuous  with  the  longissimus 
dorsi.  It  receives  a  bundle  of  fibres  from  the  first  thoracic 
vertebra,  and  is  attached  to  the  articular  and  spinous  processes 
of  the  last  six  cervical  vertebrae. 

M.  multifidus  cervicis. — The  multifidus  of  the  neck  is  a 
continuation  of  the  already  examined  multifidus  muscle  of  the 
back,  but  is  much  better  developed.  It  consists  of  four  or  five 
bundles  that  run  from  the  articular  processes  of  the  last  four  or 
five  cervical  vertebrae  to  the  spinous  processes  of  the  second, 
third,  fourth,  and  fifth  vertebrae  of  the  neck. 

The  dorsal  divisions  of  the  cervical  nerves  appear  at  the  lateral 
border  of  the  muscle  and  lie  on  its  superficial  surface. 

Mm.  intertransversarii. — The  intertransverse  muscles  of  -the 
neck  are  double,  with  the  ventral  primary  divisions  of  the  cervical 
nerves  passing  between  their  dorsal  and  ventral  portions. 

Mm.  interspinales. — Small  muscles  occupy  the  intervals 
between  the  spinous  processes  of  the  cervical  vertebrae. 

Ligamentum  nuchae. — The  ligament  of  the  nape  of  the  neck 
is  in  the  form  of  a  flattened,  elastic  cord  extending  from  the 
spinous  process  of  the  epistropheus  to  the  tip  of  the  spinous 
process  of  the  first  thoracic  vertebra,  where  it  is  continuous 
with  the  supraspinal  ligament. 

In  the  half  next  to  the  epistropheus  there  is  no  difficulty  in 
showing  that  the  ligament  consists  of  separable  right  and  left 
cords  ;  but  towards  the  thoracic  attachment  separation  is  not  easy. 

Immediately  behind  the  occipital  bone  there  is  a  group  of 
muscles,  the  straight  and  oblique  muscles  of  the  head,  that 
connect  the  atlas  and  epistropheus  to  the  skull.  With  these  are 
associated  two  occipital  nerves  and  branches  of  the  occipital 
vessels. 
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M.  rectus  capitis  dorsalis  major. — The  larger  dorsal  straight 
muscle  of  the  head  is  flat  and  in  contact  with  its  fellow  of  the 
opposite  side.  With  an  origin  from  the  spinous  process  and 
possibly  also  from  the  adjacent  part  of  the  caudal  articular 
process  of  the  epistropheus,  its  insertion  is  into  the  occipital 
bone  immediately  ventral  to  the  insertion  of  the  semispinalis 
capitis. 

A  separable  part  of  the  muscle  (m.  rectus  capitis  dorsalis 
medius)  arises  from  the  anterior  extremity  of  the  spinous 
process  of  the  second  cervical  vertebra. 

Dissection. — Reflect  the  rectus  capitis  dorsalis  major  muscle. 

M.  rectus  capitis  dorsalis  minor. — This  is  a  small  muscle 
passing  from  the  anterior  border  of  the  dorsal  arch  of  the  atlas 
to  the  occipital  bone. 

M.  obliquus  capitis  caudalis. — Of  the  two  oblique  muscles  of 
the  head  the  more  caudal  is  the  larger.  A  powerful  muscle 
springing  from  the  whole  of  the  spinous  process  of  the  epis¬ 
tropheus,  its  fibres  run  obliquely  forwards  and  outwards  to  be 
inserted  into  the  wing  of  the  atlas. 

M.  obliquus  capitis  cranialis. — Smaller  than  the  preceding, 
this  muscle  arises  from  the  anterior  and  lateral  border  of  the 
wing  of  the  atlas,  runs  obliquely  forwards  and  inwards,  and  is 
inserted  into  the  mastoid  process  of  the  temporal  bone. 

Nn.  occipitales. — Of  two  nerves  associated  with  the  occipital 
region,  one,  the  larger,  is  derived  from  the  second  cervical,  and 
runs  for  a  distance  in  a  dorsal  direction  between  the  complexus 
and  the  caudal  oblique  muscle  of  the  head.  Turning  forwards, 
it  pierces  the  biventer  muscle  to  gain  the  deep  face  of  the  long 
levator  of  the  ear.  It  has  already  been  observed  to  pierce  the 
latter  muscle  close  to  the  scutular  cartilage. 

The  smaller  of  the  two  occipital  nerves  is  a  branch  of  the  first 
cervical.  It  appears  between  the  cranial  and  caudal  oblique 
muscles  of  the  head,  pierces  the  biventer  muscle  and  accompanies 
the  larger  occipital  nerve. 

Dissection. — Reflect  the  longissimus  capitis  and  longissimus  atlantis 
muscles.  Remove  the  caudal  oblique  muscle  of  the  head  and  the  intertrans- 
verse  muscles  in  order  to  show  the  vertebral  vessels  and  the  main  trunk  of  the 
second  cervical  nerve. 

A.  vertebralis. — The  vertebral  artery  is  a  branch  of  the 
subclavian.  After  leaving  the  chest,  the  artery  enters  the  interval 
between  the  longus  colli  and  scalenus  muscles  and  gains  the 
transverse  foramen  of  the  sixth  cervical  vertebra.  After  traversing 
the  foramina  in  the  transverse  processes  of  the  cervical  vertebrae 
from  the  sixth  to  the  first,  a  union  is  effected  under  the  wing  of 
the  atlas  with  a  branch  of  the  occipital  artery. 
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The  dissection  of  the  face  should  begin  with  an  examination 
of  the  external  parts  of  the  eye. 

The  Eyelids  ( Palpebrcz ). — The  eyelids,  using  the  term  in  the 
more  usual  sense,  are  two  in  number  :  upper  (palpebra  superior) 
and  lower  (palpebra  inferior)  ;  but  to  these  must  be  added  a  much 
less  obvious  third  eyelid  (palpebra  tertia).  The  upper  and  lower 
eyelids  may  be  described  as  membranous  curtains  arranged  for  the 
protection  of  the  eye.  The  upper  lid  is  the  larger  and  the  more 
movable,  and  is  provided  with  a  special  muscle,  the  m.  levator 
palpebrcz  superioris ,  by  which  it  is  raised.  Each  lid  has  an 
outer  surface  (facies  anterior  palpebrse)  covered  with  hair¬ 
bearing  skin,  and  an  inner  surface  (facies  posterior  palpebrse) 
applied  to  the  eyeball  and  rendered  smooth  by  the  conjunctiva , 
a  membrane  continued  from  the  lid  on  to  the  front  of  the 
eyeball. 

The  free  borders  of  the  lids  bound  the  palpebral  fissure  (rima 
palpebrarum),  which  is  in  the  form  of  a  narrow  slit  when  the  lids 
are  closed,  but  assumes  an  elliptical  outline  when  the  eye  is  opened. 
Well-developed  eyelashes  (cilia)  are  present  on  the  free  border  of 
the  upper  eyelid,  and  more  especially  in  its  lateral  half.  The 
lower  lid,  on  the  contrary,  lacks  definite  eyelashes.  The  two  lids 
are  joined  at  the  lateral  and  medial  commissures  (commissurse 
palpebrarum  lateralis  et  medialis).  The  angles  bounded  by  the 
commissures  are  both  acute,  and  in  the  neighbourhood  of  the 
medial  commissure  the  eyelids  circumscribe  a  space,  the  lacus 
lacrimalis ,  in  which  is  a  rounded  body,  the  lachrymal  caruncle 
(caruncula  lacrimalis).  On  the  margins  of  the  lids  near  the  medial 
commissure  are  the  small  puncta  lacrimalia ,  upper  and  lower, 
leading  into  the  lachrymal  ducts  (ductus  lacrimales),  by  which  the 
tears  are  drained  from  the  eye. 

Each  eyelid  contains  a  framework  of  fibrous  tissue,  the  tarsus , 
much  better  developed  in  the  upper  than  in  the  lower  lid.  A 
sphincter  muscle  (m.  orbicularis  oculi)  is  associated  with  the 
eyelids,  and  can  be  exposed  by  the  removal  of  the  skin  over  them. 
In  addition,  the  upper  lid  and  the  region  of  the  eyebrow  contain 
muscular  fibres  that  corrugate  the  eyebrow  (m.  corrugator 
supercilii),  and  the  thin  malar  muscle  (m.  malaris)  is  connected 
with  the  lower  lid. 

The  third  eyelid  consists  of  a  pigmented  semilunar  fold  of 
conjunctiva,  the  membrana  nictitans ,  easily  demonstrated  near 
the  medial  commissure,  and  a  piece  of  cartilage  (cartilago  palpebrae 
tertise),  which  will  be  examined  along  with  the  other  contents  of 
the  orbit. 

Before  the  skin  is  removed  from  the  face  a  preliminary 
examination  should  be  made  of  the  lips. 
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The  two  lips  (labia  oris)  are  not  alike.  In  all  dogs  the  upper 
is  the  better  developed  and  the  more  mobile,  and  overhangs  the 
lower.  In  some  breeds  the  overlapping  is  considerable.  The 
upper  lip,  moreover,  carries  a  small  central  area  devoid  of  hairs, 
and  is  marked  in  the  middle  line  by  a  deep,  vertical  groove,  the 
philtrum.  In  some  breeds  there  is  also  a  notch  of  varying  depth 
indenting  its  free  edge  in  the  middle  line.  Behind  the  level  of 
the  canine  tooth  the  free  margin  of  the  lower  lip  is  usually  sharp 
and  dentated.  Both  lips  are  provided  with  strong  tactile  hairs. 

Dissection. — Remove  the  skin  from  the  face  and  proceed  to  examine  the 
underlying  muscles.  The  nerves  and  vessels  of  the  face  must  be  carefully 
preserved. 

M.  zygomaticus. — A  narrow,  band-like  muscle  arising  from 
the  scutular  cartilage  of  the  ear,  the  zygomatic  crosses  the  face 
obliquely  and  is  inserted  at  the  angle  of  the  mouth. 

M.  risorius. — The  risorius  muscle  is  merely  that  portion  of  the 
cutaneous  muscle  of  the  face  which  lies  in  the  region  of  the  angle 
of  the  mouth  and  is  inserted  close  to  the  termination  of  the 
zygomatic  muscle. 

M.  quadratus  labii  superioris. — Covering  the  side  of  the 
nose,  the  quadrate  muscle  is  divisible  into  three  parts  :  (1)  M. 
nasolabialis ,  with  fibres  arising  from  the  maxillary  and  frontal 
bones,  in  the  neighbourhood  of  the  medial  commissure  of  the  eye, 
and  from  the  frontal  fascia,  to  end  in  the  substance  of  the  upper 
lip;  (2)  m.  malaris ,  thin  and  connected  with  the  foregoing  at  its 
origin,  where  it  blends  also  with  the  orbicular  muscle  of  the  eye, 
and  confused  with  the  buccinator  muscle  at  its  insertion  ;  (3)  m. 
levator  labii  superioris  proprius ,  with  an  origin  from  the  maxillary 
bone  in  the  region  of  the  infraorbital  foramen,  and  an  insertion, 
by  a  number  of  small  tendons,  about  the  nostril  and  into  the 
upper  lip. 

M.  caninus. — Below  the  proper  levator  of  the  upper  lip  in 
position,  the  canine  muscle  arises  from  the  maxilla  below  and  in 
front  of  the  infraorbital  foramen  and  is  inserted  into  the  upper  lip. 

M.  buccinator. — The  buccinator  muscle  consists  of  two 
strata  :  (1)  The  superficial  stratum  extends  from  the  level  of 

the  border  of  the  masseter  muscle  to  the  commissure  of  the  lips. 
It  consists  of  fibres,  arranged  in  a  pennate  manner,  arising  from 
the  maxilla  and  the  mandible  about  the  level  of  the  second  and 
third  cheek  teeth,  and  converging  on  a  longitudinal  raphe. 
(2)  The  deeper  layer  is  composed  chiefly  of  longitudinal  fibres  that 
arise  from  the  maxillary  tuber. 

M.  orbicularis  oris. — A  poorly-developed  sphincter  muscle  is 
contained  within  the  substance  of  the  lips. 

Mm.  incisivi. — The  upper  and  lower  incisive  muscles  are  best 
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demonstrated  by  removing  the  mucous  membrane  from  the  inside 
of  the  lips.  In  dissecting  the  upper  incisive  muscle  of  each  side 
a  large  branch  of  the  infraorbital  nerve  is  exposed. 

The  muscles  consist  of  bundles  of  fibres  passing  into  the  lips 
from  the  incisive  bone  and  the  mandible  on  a  level  with  the 
second  and  third  incisor  and  the  canine  teeth. 

M.  masseter. — The  masseter  muscle  is  powerful  and  lies  over 
the  mandible  ventral  to  the  zygomatic  arch.  A  complete 
examination  should  be  postponed. 

The  Parotid  Gland  ( Glandulo  parotis). — The  parotid  gland  of 
the  dog  is  relatively  small.  Irregularly  triangular  in  outline, 
with  a  base  notched  and  embracing  the  ear  and  an  apex  overlying 
the  submaxillary  gland,  it  is  lodged  in  a  depression  bounded  by 
the  base  of  the  external  ear,  the  masseter  muscle  and  the  wing 
of  the  atlas.  The  lateral  surface  of  the  gland  is  covered  by  the 
cutaneous  and  inferior  auricular  muscles  ;  while  its  deep  or  medial 
surface  covers  the  facial  nerve,  the  internal  maxillary  vein,  the 
base  of  the  external  ear,  part  of  the  digastric  muscle,  and  part  of 
the  submaxillary  gland.  The  auricular  vein  runs  along  its 
posterior  border. 

Beginning  at  the  anterior  border  and  close  to  the  apex  of  the 
gland,  and  formed  by  the  union  of  a  number  of  smaller  ducts,  the 
parotid  duct  (ductus  parotideus)  crosses  the  surface  of  the  masseter 
muscle,  pierces  the  cheek,  and  opens  into  the  mouth  on  a  level 
with  the  third  maxillary  premolar  tooth. 

N.  facialis. — The  facial,  or  seventh  cerebral  nerve  attains  a 
superficial  position  by  emerging  between  the  border  of  the 
mandible  and  the  parotid  gland.  The  following  are  its  superficial 
branches  :  (i)  The  auriculo-palpebral nerve  (n.  auriculopalpebralis), 
which  divides  into  a  temporal  ramus  (ramus  temporalis),  supply¬ 
ing  the  front  part  of  the  ear,  and  a  zygomatic  ramus  (ramus 
zygomaticus).  The  latter  crosses  the  zygomatic  arch,  furnishes 
twigs  to  both  eyelids,  and  ends  on  the  side  of  the  nose,  where  it 
arrives  by  curving  round  the  medial  side  of  the  eye.  (2)  The 
dorsal  buccal  nerve  (n.  buccalis  dorsalis)  crosses  the  surface  of  the 
masseter  muscle  and  ends  in  the  upper  lip  ;  while  (3)  the  ventral 
buccal  nerve  (n.  buccalis  ventralis)  follows  the  ventral  border  of 
the  muscle  and  ends  in  the  lower  lip.  A  considerable  amount  of 
intercommunication  takes  place  between  branches  of  the  two 
buccal  nerves.  (4)  The  smallest  superficial  branch  of  the  facial 
nerve — the  cervical  branch  (ramus  colli) — pierces  the  parotid 
gland  and  joins  the  cutaneous  cervical  nerve  from  the  second 
spinal  nerve. 

N.  trigeminus. — The  trigeminal,  or  fifth  cerebral  nerve,  has 
not  long  left  the  brain  before  it  divides  into  three  parts — the 
ophthalmic,  maxillary,  and  mandibular  nerves — all  of  which 
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supply  branches  that  should  be  sought  at  this  stage  of  the 
dissection. 

N.  ophthalmicus. — Two  branches  of  the  ophthalmic  nerve 
become  superficial  about  the  eye  :  (1)  The  frontal  nerve  (n. 

frontalis)  leaves  the  orbit  by  bending  round  the  orbital  band — 
a  fibrous  cord  stretching  from  the  zygomatic  to  the  frontal 
bone — and  is  expended  in  the  upper  eyelid  and  its  neighbour¬ 
hood,  where  it  assists  in  the  formation  of  the  anterior  auricular 
plexus  ;  (2)  the  infratrochlear  nerve  (n.  infratrochlearis)  appears 
medial  to  the  eye. 

N.  maxillaris . — The  maxillary  nerve  furnishes  four  branches — 
two  small  and  two  large — to  the  face  :  (1)  The  lachrymal  nerve 
(n.  lacrimalis)  leaves  the  orbit  lateral  to  the  point  of  exit  of  the 
frontal  nerve,  and  plays  a  part  in  the  formation  of  the  anterior 
auricular  plexus  ;  (2)  the  zygomatic  nerve  (n.  zygomaticus)  is 

quite  small,  emerges  from  the  orbit  close  to  the  lateral  commissure 
of  the  eyelids  and  ends  mainly  in  the  lower  eyelid  ;  (3)  the  two 
large  infraorbital  nerves  (nn.  infraorbitales)  leave  the  foramen 
of  that  name  and  spread  out  in  the  substance  of  the  upper  lip 
and  nose.  They  will  receive  further  attention  at  a  later  stage. 

N.  mandibularis . — The  mandibular  nerve  contributes  three 
branches  to  the  face  :  (1)  The  auriculo-temporal  nerve  1  (n.  auriculo- 
temporalis)  bends  round  the  border  of  the  mandible  and  divides 
into  auricular,  temporal  and  malar  branches  ;  (2)  the  mental  nerve 
(n.  mentalis)  leaves  the  foramen  of  the  same  name  and  supplies 
the  lower  lip  ;  (3)  the  buccinator  nerve  (n.  buccinatorius)  becomes 
visible  at  the  anterior  border  of  the  masseter  muscle  and  ends 
in  the  cheek  and  lower  lip,  some  of  its  branches  joining  the  plexus 
formed  by  the  buccal  nerves  derived  from  the  seventh  cerebral  nerve. 

A.  facialis. — The  facial  artery  will  be  found  in  a  groove 
bounded  by  the  masseter  and  digastric  muscles.  Its  branches 
are  the  inferior  labial  artery  (a.  labialis  inferior),  the  angular  artery 
of  the  mouth  (a.  angularis  oris),  and  the  superior  labial  artery 
(a.  labialis  superior),  which  ramify  in  the  parts  indicated  by  their 
names. 

A.  infraorbitalis. — The  infraorbital  artery  leaves  the  homony¬ 
mous  foramen  along  with  the  large  nerves  of  the  same  name, 
and  terminates  in  dorsal  nasal  (a.  dorsalis  nasi)  and  lateral  nasal 
(a.  lateralis  nasi)  branches. 

A.  transversa  faciei. — The  transverse  facial  artery,  a  branch 
of  the  superficial  temporal,  is  usually  a  very  small  vessel  and 
crosses  the  surface  of  the  masseter  muscle. 

V.  facialis  communis  :  v.  maxillaris  externa. — The  common 
facial  results  from  the  union  of  the  superficial  facial  and  reflex 
veins.  The  former  begins  at  the  junction  of  the  dorsal  nasal 

1  Sometimes  called  the  superficial  temporal. 
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and  angular  vein  of  the  eye,  receives  the  lateral  nasal,  malar  and 
superior  labial  vessels,  and  has  a  communication  with  the  super¬ 
ficial  temporal  vein. 

The  reflex  vein  (sometimes  called  the  deep  facial)  drains  the 
region  of  the  orbit  and  the  pterygo-palatine  fossa,  and  joins  the 
superficial  facial  at  the  anterior  border  of  the  masseter  muscle. 

The  common  facial  vein  lies  along  the  inferior  border  of  the 
masseter  muscle  and,  near  its  origin,  is  joined  by  a  common 
trunk  formed  by  inferior  labial  and  buccinator  veins.  At  the 
lower  border  of  the  submaxillary  gland  the  common  facial  unites 
with  a  vein  produced  by  the  union  of  the  lingual  and  sublingual 
veins  and  a  vessel  that  drains  the  larynx  and  pharynx.  Thus 
the  external  maxillary  vein  is  formed. 

Dissection. — The  parotid  gland  must  now  be  removed  with  great  care. 
When  this  has  been  done,  the  origin  of  those  branches  of  the  facial  nerve 
that  have  recently  been  examined  in  the  dissection  of  the  face  will  be  exposed. 

M.  masseter. — The  powerful  masseter  muscle  completely  fills 
the  considerable  depression  ventral  to  the  zygomatic  arch.  Very 
tendinous  in  structure,  its  origin  is  from  the  whole  of  the  ventral 
border  and  the  immediately  adjacent  medial  surface  of  the 
zygomatic  processes  of  the  zygomatic  and  temporal  bones.  On 
account  of  a  difference  in  the  direction  of  its  fibres  at  different 
depths,  the  muscle  may  be  divided  into  three  imperfectly  separated 
strata.  The  most  superficial  fibres  run  backwards  and  downwards  ; 
the  middle  stratum  has  practically  vertical  fibres  ;  and  in  the 
deepest  stratum  the  direction  of  the  fibres  is  downwards  and 
forwards. 

The  masseter  muscle  is  inserted  into  the  whole  of  the  fossa 
on  the  lateral  surface  of  the  mandible,  the  ridges  bounding  the 
fossa,  the  angular  process,  and  a  ridge  continued  in  an  anterior 
direction  from  this  process. 

In  the  dissection  of  the  masseter  muscle  care  must  be 
exercised  to  preserve  its  nerve  of  supply — the  masseteric  nerve 
(n.  massetericus) — a  branch  of  the  mandibular,  which  reaches 
the  muscle  by  way  of  the  mandibular  notch,  and  is  most  easily 
found  between  the  middle  and  deep  strata  of  the  muscle. 

Dissection. — The  temporal  muscle  is  covered  by  a  strong  temporal  fascia 
attached  to  the  margins  of  the  temporal  fossa,  and  particularly  thick  at  its 
attachment  to  the  zygomatic  arch.  Make  an  incision  along  the  border  of  the 
arch,  and  turn  the  fascia  upwards.  In  doing  this,  some  fibres  of  the  muscle 
that  arise  from  the  deep  face  of  the  fascia  will  have  to  be  divided.  The  fascia 
should  be  removed  completely.  The  superficial  temporal  vessels  will  be 
exposed  in  the  process. 

With  bone  forceps  snip  through  the  zygomatic  arch  close  to  the  mandibular 
articulation,  and,  at  its  other  end  as  close  as  possible  to  the  orbit.  The  piece 
of  bone,  with  the  remains  of  the  masseter  muscle  attached  thereto,  must  be 
removed. 
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M.  temporalis. — The  powerful  temporal  muscle,  mixed  with 
much  tendinous  tissue,  arises  from  the  whole  of  the  temporal 
fossa,  which  it  fills  completely.  In  addition  to  the  bony  origin, 
some  fibres  spring  from  the  orbital  band  and  the  temporal  fascia. 

The  insertion  of  the  muscle  into  the  coronoid  process  of  the 
mandible  is  rendered  somewhat  indefinite  by  confusion  with  the 
masseter. 

A.  temporalis  superficialis. — The  superficial  temporal  artery 
is  one  of  the  two  terminal  branches  of  the  external  carotid. 
Crossing  the  posterior  end  of  the  zygomatic  process  of  the 
temporal  bone,  it  pierces  the  temporal  fascia  and  runs  towards 
the  frontal  bone  approximately  parallel  to  the  zygomatic  arch 
and  in  close  relationship  with  the  temporal  muscle.  Terminal 
twigs  supply  the  frontal  region  and  both  eyelids. 

The  collateral  branches  of  the  artery  are  as  follows  :  (i) 

Transverse  facial  artery  (a.  transversa  faciei),  a  small  vessel 
already  encountered  on  the  surface  of  the  masseter  muscle  ; 
(2)  anterior  auricular  artery  (a.  auricularis  anterior),  leaving  the 
parent  vessel  as  this  crosses  the  zygomatic  arch,  and  terminating 
in  the  muscles  and  skin  over  the  medial  and  anterior  parts  of  the 
external  ear  ;  (3)  in  addition,  there  are  small  branches  that  end 
in  the  parotid  gland,  the  masseter  and  other  muscles,  and  the  skin. 

V.  temporalis  superficialis. — The  superficial  temporal  vein  is 
arranged  in  conformity  with  the  artery. 

Dissection. — The  following  dissection  must  be  performed  on  one  side  of 
the  head  only.  With  a  saw  or  bone-forceps  separate  the  coronoid  process 
from  the  rest  of  the  mandible,  and  then  cut  through  the  bone  on  a  level  with 
the  first  premolar  tooth.  Liberate  the  insertion  of  the  digastric  muscle  from 
the  bone,  and  carefully  pass  the  knife  through  the  muscles,  etc.,  attached 
to  the  medial  surface  of  the  mandible,  keeping  the  edge  of  the  knife  as  close 
to  the  bone  as  possible.  Disarticulate  the  mandibular  joint,  bearing  in  mind 
the  close  relationship  that  exists  between  the  joint  and  the  internal  maxillary 
artery.  Remove  the  piece  of  mandible  the  foregoing  operations  have  isolated. 

This  dissection  involves  the  partial  destruction  of  the  pterygoid  muscles 
and  the  inferior  alveolar  vessels  and  nerve  ;  but  the  dissector  will  have  an 
opportunity  later  of  examining  these  on  the  other  side  of  the  head. 

Note  the  presence  of  the  mylo-hyoid  nerve — a  branch  of  the  mandibular 
nerve — and  the  sublingual  vessels. 

Now  turn  the  mylo-hyoid  muscle  downwards  as  far  as  possible. 

The  Submaxillary  Gland  ( Glandula  submaxill arts'). — The 
submaxillary  gland  is  a  rounded,  yellowish  object,  placed  between 
the  digastric  muscle  and  the  wing  of  the  atlas  on  a  level  slightly 
deeper  than  that  of  the  parotid  gland.  While  being  the  least 
distinctly  lobulated  of  all  the  salivary  glands,  the  submaxillary,  in 
consequence  of  a  strong  fibrous  capsule,  is  the  most  definite  in  form. 

In  contact  with  the  lateral  surface  of  the  gland  are  the  narrow, 
ventral  end  of  the  parotid,  the  inferior  auricular  and  cutaneous 
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muscles,  the  ramus  colli  of  the  facial  nerve,  and  the  cutaneous 
nerve  from  the  second  cervical.  This  surface,  moreover,  is  not 
infrequently  traversed  by  a  shallow  groove  in  which  the  internal 
maxillary  vein  is  lodged.  The  medial  surface  is  moulded  upon 
the  sterno-cephalic  and  digastric  muscles. 

The  submaxillary  duct  (ductus  submaxillaris)  leaves  the  medial 
surface  of  the  gland  and  crosses  the  digastric  muscle  under  cover 
of  the  sublingual  gland.  Then,  accompanying  the  larger  sub¬ 
lingual  duct  over  the  stylo-glossal  muscle,  it  finally  opens  into  the 
mouth  on  a  poorly  marked  elevation — the  sublingual  caruncle 
(caruncula  sublingualis) — by  the  side  of  the  fraenulum  of  the 
tongue. 

The  Sublingual  Gland  ( Glandula  sublingualis'). — The  sub¬ 
lingual  gland  is  elongated,  narrow,  reddish  in  hue,  and  stretches 
from  the  submaxillary  gland,  with  which  it  is  in  intimate  contact, 
to  about  the  level  of  the  third  premolar  tooth.  Two  parts  are 
readily  distinguished  :  (i)  a  larger,  thicker  posterior  portion  ;  and 
(2)  a  much  smaller,  thin,  and  narrow  anterior  part. 

The  posterior  portion  (gl.  sublingualis  monostomatica)  lies 
between  the  digastric,  pterygoid,  and  masseter  muscles  and  a  part  of 
the  mandible.  Its  duct  (ductus  sublingualis  major)  runs  along  the 
surface  of  the  stylo-glossal  muscle,  in  company  with  and  somewhat 
dorsal  to  the  submaxillary  duct,  in  common  with  which  it  opens 
into  the  mouth. 

The  feebly  developed  anterior  portion  of  the  sublingual  gland 
(gl.  sublingualis  polystomatica)  lies  between  the  mylo-hyoid 
muscle  and  the  mucous  membrane  of  the  mouth,  and  is 
occasionally  slightly  overlapped  by  the  posterior  portion,  from 
which  it  can  only  be  distinguished  by  its  somewhat  paler  colour. 
The  lingual  nerve  crosses  the  lateral  surface  of  this  part  of  the 
sublingual  gland  obliquely.  There  are  several  (eight  to  twelve) 
smaller  sublingual  ducts  (ductus  sublinguales  minores). 

Dissection. — Remove  the  submaxillary  and  sublingual  glands  and  clean 
the  muscles,  vessels,  and  nerves  on  the  side  of  the  tongue,  pharynx,  and 
larynx. 

M.  digastricus. — Inasmuch  as  this  muscle  has  only  one  fleshy 
belly  in  the  dog,  the  name  “  digastric  ”  is  apt  to  mislead.  The 
strong  muscle  arises  from  the  jugular  process  of  the  occipital  bone, 
and  is  inserted  into  the  medial  surface  and  ventral  border  of  the 
mandible. 

M.  stylohyoideus. — A  thin  and  narrow  fleshy  slip  crosses  the 
surface  of  the  digastric  muscle.  This  is  the  stylo-hyoid  muscle, 
which  has  an  attenuated  tendinous  origin  from  the  region  of  the 
union  of  the  hyoid  with  the  temporal  bone,  and  an  insertion  into 
the  body  of  the  hyoid  bone. 
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M.  styloglossus. — Long  and  flat  in  form,  the  stylo-glossal 
muscle  lies  medial  to  the  digastric  muscle  and  along  the  side  of 
the  tongue.  Arising  from  the  great  cornu  of  the  hyoid  bone,  its 
fibres  are  lost  in  the  substance  of  the  tongue. 

M.  genioglossus. — The  right  and  left  genio-glossal  muscles  are 
in  contact  with  each  other  in  the  median  plane  of  the  head.  The 
ventral  border  of  each  muscle  extends  from  the  symphysis  of  the 
mandible  to  the  body  of  the  hyoid  bone,  and  from  it  the  fibres 
radiate  into  the  substance  of  the  tongue.  A  better  opportunity 
for  examining  the  hyoid  attachment  will  be  afforded  at  a  later 
stage  of  the  dissection. 

M.  hyoglossus. — The  hyo-glossal  muscle  is  flat,  and  lies  on  the 
side  of  the  base  of  the  tongue,  lateral  to  the  genio-glossal  and 
genio-hyoid  muscles.  Arising  from  the  lateral  surface  of  the 
thyroid  cornu  and  the  end  of  the  body  of  the  hyoid  bone,  its  fibres 
run  upwards  and  towards  the  tip  of  the  tongue,  medial  to  those 
of  the  stylo-glossal  muscle. 

M.  geniohyoideus. — The  genio-hyoid  muscle  has  its  origin  in 
the  neighbourhood  of  the  symphysis  of  the  mandible,  and  its 
fibres  run  longitudinally  to  the  body  of  the  hyoid  bone,  into  which 
they  are  inserted. 

M.  thyreohyoideus. — The  thyro-hyoid  muscle  springs  from  the 
thyroid  cornu  of  the  hyoid  bone  and  is  inserted  to  an  oblique  line 
on  the  lateral  surface  of  the  lamina  of  the  thyroid  cartilage. 

N.  lingualis. — Since  it  is  the  largest  branch,  the  lingual  may  be 
regarded  as  one  of  the  terminals  of  the  mandibular  nerve.  Its 
fibres  reach  the  mucous  membrane  of  the  tongue  by  crossing  the 
pterygoid  muscles  in  the  first  place,  and  then  the  stylo-glossal 
muscle,  the  submaxillary  and  major  sublingual  ducts,  and  the 
anterior  portion  of  the  sublingual  gland.  Laterally  the  nerve  is 
covered  by  the  mylo-hyoid  muscle. 

N.  facialis. — The  facial  nerve  leaves  the  facial  canal  by  the 
stylo-mastoid  foramen  and  follows  the  upper  border  of  the  digastric 
muscle  to  the  border  of  the  ramus  of  the  mandible.  The  origins 
of  three  branches  must  now  be  determined  ;  namely,  the  posterior 
and  internal  auricular  nerves,  the  distribution  of  which  has  already 
been  ascertained,  and  the  digastric  nerve  (n.  (ramus)  digastricus) 
that  supplies  the  like-named  muscle. 

Another  branch  of  the  facial  nerve,  the  chorda  tympanic 
must  also  be  noted.  Arising  within  the  temporal  bone,  this 
small  nerve  emerges  by  the  petro-tympanic  fissure,  crosses  the 
internal  maxillary  artery  before  this  vessel  enters  the  alar  canal, 
and  joins  the  lingual  nerve  on  the  lateral  face  of  the  internal 
pterygoid  muscle. 

N.  hypoglossus. — After  leaving  the  cranium  by  the  hypoglossal 
foramen,  the  hypoglossal  or  twelfth  cerebral  nerve  is  connected 
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for  a  distance  with  the  accessory  nerve.  Medial  to  the  origin  of 
the  digastric  muscle,  it  crosses  the  external  carotid  artery  laterally 
and  comes  into  contact  with  the  lingual  artery.  The  nerve  and 
the  artery  travel  together  as  far  as  the  border  of  the  hyo-glossal 
muscle,  where  they  part  company  for  a  time  ;  the  nerve  continuing 
lateral  to  the  muscle,  the  artery  disappearing  medial  to  it.  Having 
passed  the  muscle,  the  two  structures  (as  well  as  the  lingual  vein) 


Fig.  68. — Dissection  of  the  region  of  the  pharynx  and  larynx. 


once  again  come  together  and  travel  side  by  side  towards  the  tip 
of  the  tongue. 

The  following  are  the  branches  of  the  hypoglossal  nerve  : 
(1)  Filaments  connecting  the  nerve  with  the  pharyngeal  plexus, 
the  cranial  cervical  sympathetic  ganglion,  and  the  first  pharyngeal 
branch  and  ganglion  nodosum  of  the  vagus  ;  (2)  a  descending 
branch  (ramus  descendens)  leaving  the  parent  nerve  immediately 
it  has  crossed  the  external  carotid  artery,  to  run  obliquely  over  the 
pharynx  and  larynx  and  join  the  ventral  branch  of  the  first 
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cervical  nerve.  Filaments  are  contributed  to  the  thyro-hyoid, 
sterno-hyoid,  and  sterno-thyroid  muscles  ;  (3)  terminal  branches  of 
the  hypoglossal  nerve  supply  all  the  muscles  of  the  tongue. 

A.  carotis  communis. — The  common  carotid  artery  terminates 
on  a  level  with  the  thyroid  cartilage  by  dividing  into  three  vessels 
of  unequal  size,  namely,  the  occipital,  the  internal  carotid,  and 
external  carotid  arteries.  The  occipital  and  internal  carotid 
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Fig.  69. — Lateral  aspect  of  the  pharynx  and  tongue. 


arteries  are  much  smaller  than  the  external  carotid,  which,  from 
its  size  and  the  direction  it  takes  during  the  first  part  of  its  course, 
appears  to  be  the  direct  continuation  of  the  common  carotid. 

A.  carotis  externa.— The  external  carotid  artery  continues  the 
direction  of  the  common  carotid  for  a  short  distance  along  the  side 
of  the  pharynx,  and  then  forms  a  curve  round  the  medial  and 
anterior  surfaces  of  the  digastric,  and  between  this  and  the  stylo- 
glossal  muscle.  The  curve  brings  the  artery  to  a  more  superficial 
plane,  and  it  ends  just  behind  the  post-glenoid  process  of  the 
temporal  bone  by  dividing  into  the  superficial  temporal  and 
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internal  maxillary  arteries.  At  no  great  distance  from  its 
origin,  the  external  carotid  artery  is  crossed  laterally  by  the 
hypoglossal  nerve.  Its  collateral  branches  are  the  lingual, 
external  maxillary,  and  posterior  auricular  arteries. 

A.  lingualis. — The  lingual  artery  leaves  the  external  carotid 
about  the  posterior  border  of  the  digastric  muscle  and  pursues 
a  course  towards  the  side  of  the  tongue,  being  accompanied  by 
the  hypoglossal  nerve  as  far  as  the  border  of  the  hyo-glossal 
muscle.  After  crossing  the  medial  face  of  this  muscle,  it  enters 
the  tongue  in  company  with  its  satellite  vein  and  the  hypo¬ 
glossal  nerve.  In  order  that  the  full  course  of  the  artery  may 
be  satisfactorily  demonstrated,  it  is  well  to  reflect  the  hyo-glossal 
muscle.  The  terminal  branches  of  the  artery  are  lost  in  the 
substance  of  the  tongue.  One  collateral  branch — the  hyoid  branch 
(ramus  hyoideus) — should  be  noted  as  arising  where  the  lingual 
artery  crosses  the  hyoid  bone,  and  terminating  in  the  basal  part 
of  the  tongue.  The  largest  twig  of  the  hyoid  branch  follows  the 
genio-hyoid  muscle  towards  the  tip  of  the  tongue. 

It  will  be  observed  that  the  lingual  vein  ceases  to  accompany 
the  artery  about  the  posterior  border  of  the  hyo-glossal  muscle, 
and  becomes  superficial  to  be  joined  by  the  sublingual  vein  in  the 
formation  of  a  common  trunk  that  constitutes  one  of  the  roots 
of  the  external  maxillary  vein. 

A.  maxillaris  externa. — As  the  external  carotid  artery  crosses 
the  hyoid  bone,  and  as  it  lies  between  the  digastric  and  stylo-glossal 
muscles,  it  gives  origin  to  the  external  maxillary  artery.  Travelling 
along  the  dorsal  and  medial  border  of  the  digastric  muscle,  this 
vessel  reaches  the  groove  between  the  masseter  and  digastric 
muscles  at  the  ventral  border  of  the  mandible,  and  here  becomes 
the  facial  artery,  the  course  of  which  has  already  been  traced. 

The  collateral  branches  of  the  external  maxillary  artery  are  : 

(1)  Arteries  to  the  submaxillary  and  sublingual  salivary  glands  ; 

(2)  branches  to  the  digastric,  stylo-glossal,  and  pterygoid  muscles  ; 

(3)  the  sublingual  artery  (a.  sublingualis),  which  follows  the  border 
of  the  digastric  muscle,  and  then  runs  between  the  mylo-hyoid 
muscle  and  the  mandible,  contributing  a  submental  artery  (a. 
submentalis)  to  the  chin. 

A.  auricularis  posterior  (magna). — The  great  or  posterior 
auricular  artery  leaves  the  external  carotid  close  to  the  origin  of 
the  digastric  muscle  and  between  this  muscle  and  the  hyoid  bone. 
The  artery,  as  its  name  implies,  is  distributed  over  the  posterior 
part  of  the  ear,  which  it  reaches  by  bending  round  the  digastric 
muscle  and  running  upwards  under  cover  of  the  parotid  gland. 

The  following  branches  should  be  observed  :  (1)  One  or  more 
small  vessels  spread  out  over  the  sterno-cephalic  and  cleido-mastoid 
muscles  and  supply  the  parotid  and  submaxillary  glands  ;  (2)  a 
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branch  of  small  size — the  stylo-mastoid  artery  (a.  stylomastoidea) — 
enters  the  stylo-mastoid  foramen  of  the  temporal  bone  ;  (3)  an 
anterior  auricular  branch  supplies  the  front  of  the  ear  and 
anastomoses  with  the  anterior  auricular  artery. 

A.  maxillaris  interna. — From  the  circumstance  that  it  passes 
through  the  alar  canal  of  the  sphenoid  bone,  the  internal  maxillary 
artery  may  be  divided  into  two  parts,  namely,  (1)  a  part  before  the 
canal  is  entered,  and  (2)  a  part  after  the  canal  has  been  traversed. 
The  first  portion  of  the  artery  is  now  exposed,  and  will  be  observed 
to  take  a  curved  course  towards  the  median  plane  of  the  head,  and 
in  a  forward  direction,  below  the  mandibular  articulation. 

From  the  first  part  of  the  internal  maxillary  artery  three 
important  vessels  arise  :  (1)  The  inferior  alveolar  artery  (a. 

alveolaris  inferior)  crosses  the  external  pterygoid  muscle  and 
enters  the  mandibular  foramen.  Within  the  bone  this  artery 
contributes  twigs  to  the  teeth,  and  the  mental  artery  (a.  mentalis), 
which  leaves  the  bone  by  the  mental  foramen  and  assists  in  the 
supply  of  blood  to  the  lower  lip  ;  (2)  the  posterior  deep  temporal 
artery  (a.  temporalis  profunda  posterior) — frequently  double — 
leaves  the  internal  maxillary  about  the  same  place  as  does  the 
inferior  alveolar,  and  curves  round  the  front  of  the  mandibular 
joint  to  reach  the  temporal  fossa,  where  it  is  expended  in  the 
muscles  therein  contained.  One  of  its  branches  accompanies  the 
masseteric  nerve  through  the  mandibular  notch  ;  (3)  just  before 
the  internal  maxillary  enters  the  alar  canal  it  gives  origin  to  the 
middle  meningeal  artery  (a.  meningea  media),  which  at  once 
enters  the  cranium  by  the  oval  foramen. 

V.  maxillaris  interna. — The  internal  maxillary  vein,  which 
begins  immediately  behind  and  below  the  mandibular  joint,  is 
produced  as  the  result  of  the  union  of  the  deep  temporal, 
meningeal,  pterygoid,  dorsal  lingual,  and  inferior  alveolar  veins. 
Its  tributaries  are  the  superior  cerebral,  superficial  temporal, 
transverse  facial,  masseteric,  and  posterior  (great)  auricular 
veins.  The  superior  cerebral  vein  drains  the  transverse  sinus 
of  the  cranial  dura  mater  and  traverses  the  temporal  meatus  to 
gain  the  exterior  of  the  cranium. 

Sometimes  the  internal  maxillary  vein  receives  also  a  vessel 
formed  by  the  union  of  the  occipital  and  inferior  cerebral  veins, 
which,  in  this  case,  do  not  constitute  the  radicles  of  the  internal 
jugular. 

N.  temporalis  profundus. — The  deep  temporal  nerve,  a  branch 
of  the  mandibular,  accompanies  the  deep  temporal  artery  into  the 
temporal  muscle. 

Dissection. — Remove  the  remains  of  the  digastric  and  pterygoid  muscles. 
Sever  the  stylo-glossal  muscle  a  short  distance  from  its  origin,  and  turn  it 
down  as  far  as  possible.  Cut  through  the  great  cornu  of  the  hyoid  bone 
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about  its  middle,  and  disarticulate  its  lower  portion.  Then  carefully  clean 
the  structures  lying  in  the  neighbourhood  of  the  base  of  the  skull  and  the 
pharynx.  The  structures  to  be  examined  are  a  number  of  small  muscles,  the 
beginning  of  the  extra-cranial  course  of  the  last  four  cerebral  nerves,  the  ventral 
branch  of  the  first  spinal  nerve,  a  part  of  the  sympathetic  nervous  system,  the 
occipital  and  internal  carotid  arteries,  and  the  first  part  of  the  internal 
jugular  vein. 

M.  tensor  veli  palatini. — The  tensor  muscle  of  the  soft  palate 
lies  medial  to  the  pterygoid  muscles.  Arising  from  the  muscular 
process  of  the  temporal  bone,  it  becomes  tendinous  on  the  lateral 
face  of  the  pterygoid  and  bends  round  the  free  border  of  this  bone 
to  end  in  the  soft  palate. 

M.  levator  veli  palatini. — The  levator  of  the  soft  palate  arises 
in  common  with  the  tensor  and  crosses  the  medial  surface  of  the 
pterygo-pharyngeal  muscle. 

M.  pterygopharyngeus. — The  pterygo-pharyngeal  muscle  has 
its  origin  from  the  hamulus  of  the  pterygoid  bone,  from  which  it 
passes  backwards  to  reach  the  raphe  of  the  pharynx. 

M.  palatopharyngeus. — Partly  blended  with  the  foregoing,  the 
fibres  of  the  palato-pharyngeal  muscle  stretch  from  the  free  border 
of  the  palatine  bone  to  the  pharynx.  ^ 

M.  jugulohyoideus. — If  sufficient  care  be  exercised,  the  very 
small  jugulo-hyoid  muscle  may  be  discovered  crossing  the  narrow 
interval  between  the  jugular  process  of  the  occipital  bone  and  the 
cartilaginous  connection  of  the  hyoid  and  temporal  bones. 

M.  stylopharyngeus. — The  stylo-pharyngeal  muscle  arises 
from  the  posterior  part  of  the  great  cornu  of  the  hyoid  bone, 
and  terminates,  under  cover  of  the  hyo-pharyngeal  muscle,  in 
the  wall  of  the  pharynx. 

M.  chondropharyngeus.1 — The  chondro-pharyngeal  muscle 
arises  from  the  thyroid  cornu  and  possibly  also  from  the 
adjacent  part  of  the  lesser  cornu  of  the  hyoid  bone,  and  ends 
in  the  wall  of  the  pharynx. 

M.  ceratopharyngeus.1 — This  lies  underneath  the  preceding, 
and  is  in  the  form  of  a  narrow  band  that  arises  from  the  lesser 
hyoid  cornu. 

M.  thyreopharyngeus. — The  thyro-pharyngeal  muscle  passes 
from  the  oblique  line  on  the  lamina  of  the  thyroid  cartilage  to 
the  raphe  of  the  pharynx. 

M.  cricopharyngeus. — Disposed  in  the  same  manner  as  the 
foregoing,  the  crico-pharyngeal  muscle  arises  on  the  lateral 
surface  of  the  cricoid  cartilage. 

M.  ceratohyoideus. — To  display  the  cerato-hyoid  muscle 
properly  it  is  necessary  to  reflect  the  chondro-pharyngeal 

1  These  two  muscles  are  sometimes  described  together  under  the  common 
name  of  m.  hyopharyngeus. 
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muscle.  When  this  has  been  done  a  mass  of  muscular  fibres  will 
be  found  attached  to  the  whole  length  of  the  thyroid  and  lesser 
cornua  and  the  adjacent  part  of  the  middle  cornu  of  the  hyoid. 

N.  glossopharyngeus.  —  The  glosso-pharyngeal  or  ninth 
cerebral  nerve  leaves  the  cranium  by  the  jugular  foramen  and 
soon  divides  into  two  branches  :  (1)  The  lingual  branch  (ramus 
lingualis)  is  much  the  larger,  and,  crossing  the  lateral  surface  of 
the  stylo-pharyngeal  muscle,  passes  between  the  stylo-glossal, 
stylo-pharyngeal,  and  chondro-pharyngeal  muscles  to  reach  the 
mucous  membrane  of  the  tongue  ;  (2)  the  pharyngeal  branch 

(ramus  pharyngeus)  is  joined  by  a  twig  from  the  first  pharyngeal 
branch  of  the  vagus  nerve. 

N.  vagus. — The  vagus  or  tenth  cerebral  nerve  comes  out  of  the 
cranium  by  the  jugular  foramen  in  company  with  the  glosso¬ 
pharyngeal  and  accessory  nerves.  Two  ganglia  augment  the 
volume  of  the  nerve  at  different  points.  The  jugular  ganglion 
(ganglion  jugulare)  is  formed  on  the  nerve  while  it  is  within  the 
jugular  foramen  ;  and  the  nodose  ganglion  (ganglion  nodosum) 
when  it  has  become  free  from  the  cranium.  The  latter  ganglion 
is  long  and  fusiform,  and  lies  alongside  the  cranial  cervical 
sympathetic  ganglion.  It  will  be  found  on  the  surface  of  the 
ventral  straight  muscle  of  the  head,  and  has  the  occipital  and 
internal  carotid  arteries  on  its  lateral  surface. 

The  vagus  nerve  enters  the  neck  by  running  beneath  the  wing 
of  the  atlas,  and,  immediately  beyond  the  nodose  ganglion,  is 
joined  by  the  sympathetic  nerve-cord.  The  combined  nerve  has 
already  been  examined  during  the  dissection  of  the  neck. 

The  following  branches  leave  the  portion  of  the  vagus  nerve 
that  is  now  under  examination  :  (1)  A  small  auricular  branch 

(ramus  auricularis)  leaves  either  the  jugular  ganglion  or  its 
immediate  neighbourhood  and  enters  the  facial  canal  of  the 
temporal  bone.  (2)  Two  pharyngeal  branches  (rami  pharyngei)  : 
(a)  the  first  arises  from  the  vagus  between  the  jugular  and  the 
nodose  ganglia,  and,  traversing  the  side  of  the  pharynx,  crosses  the 
cranial  laryngeal  nerve  medially  to  end  in  the  crico-thyroid  muscle 
of  the  larynx.  Close  to  its  origin  it  contributes  a  twig  to  the 
second  pharyngeal  ramus.  Communications  are  also  established 
with  the  pharyngeal  ramus  of  the  glosso-pharyngeal  nerve,  and 
with  the  hypoglossal  and  cranial  laryngeal  nerves,  (p)  The 
second  ramus  takes  its  main  origin  from  the  nodose  ganglion,  and 
is  reinforced  as  just  stated.  The  ramus  passes  over  the  surface 
of  the  thyro-  and  crico-pharyngeal  muscles — to  which  it  supplies 
twigs — is  connected  with  the  recurrent  nerve  and  supplies  the 
thyroid  gland.  (3)  The  cranial  laryngeal  nerve  (n.  laryngeus 
cranialis)  arises  from  the  nodose  ganglion,  crosses  the  thyro- 
pharyngeal  muscle  and  disappears  into  an  interval  between  the 
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chondro-pharyngeal,  thyro-pharyngeal,  and  thyro-hyoid  muscles. 
The  termination  of  the  nerve  in  the  mucous  membrane  of  the 
larynx,  and  its  connection  with  the  recurrent  nerve,  will  be 
revealed  during  the  dissection  of  the  larynx.  Branches  from  it 
pass  to  the  adjacent  sympathetic  ganglion,  to  the  first  pharyngeal 
branch  of  the  vagus,  and  to  the  chondro-  and  cerato-pharyngeal 
muscles. 

N.  accessorius. — Like  the  two  preceding  nerves,  the  accessory 
or  eleventh  cerebral  nerve  makes  its  exit  from  the  cranium  by  the 
jugular  foramen.  The  nerve  crosses  the  surface  of  the  ventral 
straight  muscle  of  the  head  and  then,  after  supplying  the  sterno- 
cephalic  muscle,  reaches  the  side  of  the  neck,  where  it  has  already 
received  attention.  Branches  connect  it  with  the  nodose  ganglion 
of  the  vagus  and  the  adjacent  sympathetic  ganglion. 

N.  cervicalis  primus. — At  the  present  stage  of  the  dissection 
it  is  convenient  to  examine  the  ventral  branch  of  the  first  spinal 
nerve,  which  runs  alongside  the  vagus  and  accessory  nerves  for  a 
short  distance.  It  is  connected  with  the  sympathetic  and  vagus 
nerves,  and  also  with  the  descending  branch  of  the  hypoglossal 
nerve  ;  and  ends  in  the  sterno-hyoid  and  sterno-thyroid  muscles. 

Ganglion  cervicale  craniale. — The  more  cranial  ganglion  of 
the  cervical  part  of  the  sympathetic  nervous  system  lies  by  the 
side  of  the  nodose  ganglion  of  the  vagus  nerve,  where  it  is  crossed 
by  the  occipital  artery.  The  ganglion  is  elongated,  fusiform,  and 
greyish  in  colour,  and  from  its  caudal  extremity  proceeds  a  nerve- 
cord  that  soon  becomes  almost  inseparably  joined  to  the  vagus. 

A.  occipitalis. — One  of  the  two  smaller  terminal  branches  of 
the  external  carotid  that  arise  about  the  posterior  border  of  the 
digastric  muscle,  the  occipital  artery  crosses  the  internal  carotid 
artery,  the  cranial  laryngeal  nerve,  the  nodose  ganglion,  and  the 
cranial  cervical  sympathetic  ganglion  to  reach  the  surface  of  the 
ventral  straight  muscle  of  the  head.  Here  it  is  crossed  in  its  turn 
by  the'  hypoglossal  nerve. 

In  order  to  follow  the  further  course  of  the  artery,  it  is 
necessary  to  remove  the  remains  of  those  muscles  attached  to  the 
occipital  bone  that  were  dissected  in  connection  with  the  neck. 

In  the  neighbourhood  of  the  jugular  process  of  the  occipital 
bone  the  artery  makes  a  curve  that  brings  it  to  a  level  with  the 
lateral  border  of  the  process.  This  the  vessel  follows  underneath 
the  posterior  straight  muscles  of  the  head,  thus  arriving  at  a 
groove  between  the  two  nuchal  lines  of  the  occipital  bone. 

During  its  course  the  occipital  artery  contributes  several 
branches  :  (i)  Numerous  small  twigs  leave  it  close  to  its 

origin  and  are  expended  in  the  wall  of  the  pharynx  and  the 
surrounding  muscles  ;  (2)  at  a  point  before  the  occipital  artery 
curves  round  the  jugular  process,  the  condyloid  artery  (a. 
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condyloidea)  takes  origin.  This  vessel  divides  into  several 
branches,  some  of  which  end  in  the  anterior  straight  muscles  of 
the  head.  One  enters  the  jugular  foramen,  while  another — which 
may  be  regarded  as  the  main  continuation  of  the  parent  artery — 
enters  the  condyloid  foramen  ;  (3)  while  in  the  groove  between  the 
two  nuchal  lines  of  the  occipital  bone,  the  occipital  artery  gives 
origin  to  the  posterior  meningeal  artery  (a.  meningea  posterior), 
which  at  once  enters  the  cranium  by  a  neighbouring  foramen  ; 
(4)  the  cerebro-spinal  artery  (a.  cerebrospinalis)  enters  the  vertebral 
canal  by  the  intervertebral  foramen  of  the  atlas,  and,  joining  a 
branch  from  the  vertebral,  forms  the  basilar  artery  of  the  brain. 

A.  carotis  interna. — Like  the  occipital,  the  internal  carotid 
artery  is  small.  From  an  origin  immediately  behind  that  of  the 
occipital  artery,  the  internal  carotid  runs  upwards  and  forwards 
medial  to  the  occipital  artery  and  the  hypoglossal  nerve  and 
lateral  to  the  cranial  laryngeal  nerve  and  the  nodose  ganglion. 
After  crossing  the  ventral  straight  muscle  of  the  head,  the 
artery  enters  the  carotid  canal  and  so  gains  the  interior  of  the 
cranium. 

V.  jugularis  interna. — In  the  region  of  the  basilar  part  of  the 
occipital  bone,  the  internal  jugular  vein  is  formed  by  the  union 
of  the  inferior  cerebral,  the  occipital,  and  a  number  of  small  veins. 
By  crossing  the  side  of  the  pharynx  the  vein  gains  the  ventral 
border  of  the  common  carotid  artery  and  so  travels  down  the 
neck. 

In  those  cases  where  the  inferior  cerebral  and  occipital  veins 
join  the  internal  maxillary,  the  internal  jugular  begins  in  a  union 
of  the  laryngeal  and  thyroid  veins. 

Dissection. — Make  a  longitudinal  incision  close  to  the  middle  line  through 
the  wall  of  the  pharynx  and  the  soft  palate. 

The  Soft  Palate  ( Palatum  molle ). — In  the  dog  the  soft  palate 
forms  a  long  and  broad  movable  partition  between  the  mouth 
and  the  pharynx.  One  border  is  attached  to  the  margin 
of  the  bony  palate  ;  while  the  other,  which  forms  the  dorsal 
boundary  of  the  isthmus  faucium  (the  opening  from  the  mouth 
into  the  pharynx),  is  free,  and  in  a  state  of  rest,  in  contact  with 
the  epiglottis  of  the  larynx.  Of  the  two  surfaces,  the  dorsal  is 
continuous  with  the  floor  of  the  nasal  cavity  and  is  slightly 
convex.  The  ventral  surface,  which  continues  the  hard  palate,  is 
correspondingly  concave. 

Prolongations  of  the  mucous  membrane  of  the  soft  palate  pass 
to  the  tongue  and  the  pharynx  in  the  form  of  folds  known  as  the 
gloss o-palatine  and pharyngo-palatine  arches  (arcus  glossopalatinus: 
arcus  pharyngopalatinus).  The  pharyngo-palatine  arch  really 
consists  of  two  diverging  folds,  the  more  dorsal  of  which  is  the 
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better  developed  and  ends  on  the  dorsal  wall  of  the  pharynx. 
The  other  fold  of  the  arch  passes  to  the  epiglottis. 

Between  the  glosso-palatine  and  pharyngo-palatine  arches  is 
a  deep  depression,  the  tonsillar  sinus  (sinus  tonsillaris),  bounded 
by  prominent  folds  of  mucous  membrane,  and  containing  the 
palatine  tonsil  (tonsilla  palatina),  an  elongated  eminence  com¬ 
posed  mainly  of  lymphoid  tissue.  Immediately  dorsal  to  the 
tonsillar  sinus  there  is  a  shallow  supratonsillar  fossa  (fossa 
supratonsillaris) . 

Structurally  the  soft  palate  may  be  described  as  composed  of 
four  layers  :  (1)  Mucous  membrane  continuous  with  that  of  the 
hard  palate  ;  (2)  a  layer  of  palatine  glands ,  thickest  towards  the 
free  border  of  the  palate  ;  (3)  an  aponeurotic  and  muscular  layer 
containing  the  pharyngo-palatine  muscles  and  the  muscles  of  the 
uvula  ;  (4)  mucous  membrane  continuous  with  that  of  the  nasal 
cavity.  Naturally  the  mucous  membrane  on  the  two  surfaces  is 
continuous  round  the  free  border  of  the  palate.  The  pharyngo- 
palatine  muscle  has  already  been  examined. 

M.  uvulae. — The  muscle  of  the  uvula  is  a  rounded  strip  running 
from  the  margin  of  the  palatine  bone  to  the  free  edge  of  the  soft 
palate.  The  muscles  of  the  two  sides  are  close  to  each  other  and 
usually  blended  at  their  termination. 

The  Mouth  ( Cavum  oris). — The  mouth  is  the  initial  part  of  the 
alimentary  canal  and  extends  from  the  lips  to  the  isthmus  faucium, 
by  which  it  communicates  with  the  pharynx.  Its  cavity  comprises 
two  parts  :  (1)  a  vestibule  (vestibulum  oris)  and  (2)  a  mouth  cavity 
proper  (cavum  oris  proprium). 

The  vestibule  is  the  narrow  space  between  the  lips  and  the 
cheeks  on  the  one  hand  and  the  teeth  and  the  gums  on  the  other. 
The  mucous  membrane  reflected  from  the  lips  and  cheeks  to  the 
incisive,  maxillary  and  mandibular  bones  forms  its  upper  and 
lower  boundaries.  In  front  and  on  each  side  the  vestibule  com¬ 
municates  with  the  exterior  by  an  elongated  fissure-like  opening 
(rima  oris)  between  the  lips.  Communication  between  the  mouth 
cavity  proper  and  the  vestibule  is  effected  by  irregular  openings 
between  the  teeth  of  the  opposed  jaws  and  behind  the  last  cheek¬ 
tooth.  Into  the  vestibule,  on  each  side,  open  the  ducts  of  the 
parotid  and  buccal  glands. 

The  mouth  cavity  proper  is  contained  within  the  dental  arches, 
by  which,  and  the  gums  connected  therewith,  it  is  bounded  in 
front  and  on  each  side.  Behind,  it  communicates  with  the  cavity 
of  the  pharynx  through  the  isthmus  faucium.  The  roof  .of  the 
cavity  is  formed  by  the  hard  and  soft  palates,  while  the  floor 
is  formed  by  the  tongue  and  the  mucous  membrane  extending 
therefrom  to  the  mandible.  Into  this  part  of  the  mouth  open 
the  ducts  of  the  submaxillary  and  sublingual  glands. 
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The  Lips. — A  preliminary  inspection  of  the  lips  has  already 
been  made.  A  more  thorough  examination  of  them  is  now 
possible. 

Each  lip  contains  four  layers  :  (1)  The  outer  surface  is  covered 
with  skin  provided  with  hair  except  over  a  small,  triangular, 
median  area  of  the  upper  lip.  The  hairs  are  of  two  kinds.  The 
most  numerous  are  variable  in  length — depending  upon  the  breed — 
and  relatively  fine.  Longer  and  stronger  tactile  hairs  (sinus-hairs) 
are  fairly  abundant  on  the  upper  lip,  but  more  scanty  on  the 
lower  ;  (2)  a  muscular  layer  composes  the  greater  part  of  the 

thickness  of  each  lip,  and  consists  of  a  sphincter  muscle  (m. 
orbicularis  oris)  and  the  terminations  of  such  other  muscles  as 
converge  upon  the  oral  fissure  ;  (3)  small  collections  of  labial 

glands  constitute  an  imperfect  third  layer  ;  (4)  the  inside  of 

each  lip  is  clothed  by  mucous  membrane  continuous  with  that 
lining  the  rest  of  the  mouth  cavity.  In  the  median  plane  the 
mucous  membrane  is  raised  into  a  small  fold,  the  frcenulum  of 
the  lip  (fraenulum  labii).  Skin  and  mucous  membrane  meet  at 
the  margin  of  the  lips. 

The  Cheeks  ( Buccce ). — The  cheeks,  which  form  the  lateral 
boundary  of  the  mouth  cavity,  have  the  same  general  structure 
as  the  lips.  The  buccal  glands  are  arranged  in  two  groups — 
an  upper  and  a  lower.  The  former  group  is  considerable  in 
volume  and  disposed  below  the  orbit,  where  it  will  be  examined 
at  a  later  period.  The  lower  glands,  less  voluminous  and  more 
diffuse,  extend  along  the  cheek  in  a  line  with  the  alveolar  border 
of  the  mandible,  and  are  continuous  with  the  glands  of  the 
lower  lip. 

Each  cheek  is  pierced  by  the  parotid  duct,  which  opens  into 
the  mouth  on  the  summit  of  a  low  elevation,  the  salivary  papilla 
(papilla  salivalis),  about  the  level  of  the  third  maxillary  cheek-tooth. 
The  ducts  of  the  buccal  glands  also  open  on  the  surface  of  the 
mucous  membrane. 

The  Teeth  {Dentes'). — A  tooth  consists  of  a  crown  (corona 
dentis)  visible  above  the  gum,  a  neck  (collum  dentis)  embraced  by 
the  gum,  and  a  root  or  roots  (radix  [radices]  dentis)  embedded  in 
the  bony  tooth  cavity  (alveolus  dentalis).  The  crown  of  the  tooth 
has  a  chewing  surface  (facies  masticatoria),  a  surface  covered 
by  the  lips  or  cheek  (facies  labialis,  facies  buccalis),  and  a  surface 
looking  towards  the  tongue  (facies  lingualis).  Generally  a  tooth 
touches  its  neighbour  by  a  surface  of  contact  (facies  contactus). 
All  except  old  teeth  contain  a  cavity  (cavum  dentis)  entered  by 
an  opening  at  the  apex  of  the  root  (foramen  apicis  dentis)  and 
containing  the  tooth  pulp  (pulpa  dentis). 

With  the  naked  eye  it  is  possible  to  distinguish  three  tissues 
forming  a  tooth.  Dentine  (substantia  eburnea)  constitutes  the 
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greater  part  of  the  structure.  Enamel  (substantia  adarnantina) 
forms  a  porcelain-like  white  cap  covering  the  crown  ;  and  cement 
(substantia  ossea),  a  bone-like  tissue,  covers  the  roots  and  possibly 
also  parts  of  the  crown. 

Teeth  are  classified  from  before  to  behind  as  incisors  (dentes 


incisivi),  canines  (denti  canini),  premolars  (dentes  praemolares), 
and  molars  (dentes  molares).  When  complete,  the  dentition 
of  the  adult  dog  comprises  forty-two  permanent  teeth  (dentes 
permanentes),  of  which  twelve  are  incisors,  four  canines,  sixteen 
premolars,  and  ten  molars.  The  permanent  dental  formula  of 
the  dog  is  |j|f,  from  which  it  is  evident  that  the  upper  and 
lower  rows  of  teeth  are  not  numerically  equal.  Each  maxilla 


Fig.  70. — The  permanent  teeth. 
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carries  only  two  molars,  whereas  each  half  of  the  mandible 
has  three. 

The  incisor  teeth  are  placed  close  together  and  increase  in 
size  from  the  first  to  the  third.  The  mandibular  teeth  are  smaller 
than  those  in  the  incisive  bones.  The  crown  of  each  incisor 
presents  three  unequal  projections,  and  on  the  lingual  surface 
there  is  a  curved  ridge,  the  cingulum ,  close  to  the  neck. 

The  canine  teeth  are  large,  with  conical,  curved  crowns.  A 
cingulum  is  present,  as  it  is  on  all  the  teeth.  The  upper  tooth 
is  separated  by  a  gap  from  the  third  incisor,  and  a  similar  interval 
separates  the  lower  canine  from  the  first  premolar.  These  gaps 
receive  the  opposed  tooth  when  the  mouth  is  closed. 

The  premolar  teeth  increase  in  size  from  the  first  to  the  last. 
The  first  is  small  and  has  only  one  root.  The  second  and  third 
in  the  maxilla,  and  the  second,  third,  and  fourth  in  the  mandible 
have  two  roots.  The  last  premolar  in  the  maxilla  is  much  larger 
than  the  others  and  has  three  roots.  It  is  distinguished  by  the 
name  of  sectorial  or  carnassial  tooth. 

The  two  molar  teeth  in  the  maxilla  have  broad,  irregularly 
triangular  and  tubercular  chewing  surfaces,  and  each  has  three 
roots.  The  second  tooth  is  much  the  smaller. 

The  first  mandibular  molar  is  much  larger  than  its  neighbours 
and  forms  the  sectorial  tooth  of  the  lower  row.  Its  crown  is 
similar  to  that  of  the  last  upper  premolar.  The  second  and  third 
mandibular  molars  have  tubercular  chewing  surfaces,  and  the 
third  is  smaller  than  the  second.  The  first  and  second  molars 
have  two  roots,  but  the  last  has  only  one. 

The  Hard  Palate  ( Palatum  durum). — The  hard  palate  consists 
of  a  dense  mucous  membrane,  with  a  very  vascular  deep  layer, 
attached  to  the  periosteum  of  the  palatine,  maxillary,  and  incisive 
bones.  An  indifferently  marked  median,  longitudinal  raphe,  which 
ends  in  front  at  a  four-sided  incisor  papilla  (papilla  incisiva),  divides 
the  surface  into  two  lateral  halves.  Each  half  is  raised  into 
some  nine  or  ten  curved  transverse  palatine  folds  (plicae  palatinae 
transversae),  each  with  its  convexity  turned  forwards.  The  whole 
surface  is  covered  with  small,  low,  blunt  papillae. 

The  Tongue  {Lingua). — The  tongue  is  an  organ  concerned 
in  mastication,  deglutition  and  taste,  and  consists  mainly  of  a 
mass  of  muscular  tissue  partially  covered  with  mucous  membrane. 

Continuity  of  the  mucous  membrane  on  the  inner  surface  of 
the  mandible  with  that  over  the  tongue  results  in  a  degree  of 
fixation  of  the  main  part  of  this  organ.  In  the  anterior  part 
of  the  mouth,  however,  the  disposition  of  the  membrane  permits 
of  a  much  greater  amount  of  freedom.  In  its  anterior  half  the 
tongue  is  very  decidedly  flattened,  but  posteriorly  it  is  so  thickened 
that  a  transverse  section  presents  a  triangular  outline.  The 
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broadest  part  of  the  organ  is  within  a  short  distance  of  the  anterior 
extremity — roughly  on  a  level  with  the  first  maxillary  premolar 
tooth.  The  main  mass  of  the  tongue  is  known  as  the  body  (corpus 
linguae)  ;  the  tip  (apex  linguae)  is  the  blunt  free  extremity  ;  and 
the  root  (radix  linguae)  is  that  part  which  is  attached  to  the  hyoid 
bone  and  the  mandible. 

The  term  dorsum  lingua  is  applied  to  that  surface  of  the  tongue 
which,  when  the  organ  is  at  rest,  is  in  contact  with  the  hard  and 
soft  palates.  It  is  bounded  on  each  side  by  the  lateral  border 
of  the  tongue,  which,  for  the  most  part,  is  acute  and  thin, 
particularly  in  the  region  of  the  tip  of  the  organ.  The  dorsum 
is  divided  longitudinally  into  two  lateral  halves  by  a  groove 
(sulcus  medianus  linguae),  shallow  towards  the  tip,  but  becoming 
much  deeper  as  it  proceeds  backwards.  The  whole  of  the  dorsum 
is  thickly  studded  witlj.  elevations  of  the  mucous  membrane,  the 
lingual  papilla  (papillae  linguales),  of  which  five  kinds  can  be 
distinguished,  namely,  filiform,  conical,  fungiform,  vallate,  and 
foliate. 

The  filiform  papilla  (papillae  filiformes)  are  much  the  most 
numerous  and  occupy  the  greater  part  of  the  dorsum.  In  the 
anterior  half  of  the  tongue  they  are  small,  but  posteriorly  they 
become  larger  and  finally  merge  into  the  next  group.  The  conical 
papilla  (papillae  conicae)  are  arranged  in  rows — as,  indeed,  are 
all  the  lingual  papillae — running  backwards  and  towards  the  median 
groove.  Each  elevation  is  sharply  pointed  and  directed  back¬ 
wards.  It  will  be  noted  that  the  conical  papillae  are  continued 
somewhat  beyond  the  posterior  limits  of  the  tongue. 

The  fungiform  papilla  (papillae  fungiformes),  though  less 
numerous,  are  distributed  over  the  same  area  as  the  filiform 
papillae,  but  do  not  occur  among  the  conical  papillae  in  the 
most  posterior  part  of  the  dorsum.  They  can  be  distinguished 
readily  by  their  rounded  form  and  pale  colour. 

The  vallate  papilla  (papillae  vallatae)  are  usually  four  in 
number,  two  on  each  side  of  the  median  sulcus,  but  sometimes 
there  may  be  five  or  six.  Their  position  is  about  the  line  of 
transition  of  filiform  into  conical  papillae.  Each  vallate  papilla 
is  large,  with  a  slightly  constricted  base  and  a  flattened  crown 
that  reaches  somewhat  above  the  general  level  of  the  mucous 
membrane.  Around  a  papilla  is  a  circular  fossa  with  an  outer 
wall,  known  as  the  vallum- ,  slightly  raised  above  the  surrounding 
level. 

The  foliate  papilla  (papillae  foliatae)  are  two  in  number.  One 
occurs  on  each  side  immediately  in  front  of  the  point  of  attachment 
of  the  glosso-palatine  arch  to  the  tongue,  and  has  the  form 
of  an  oval  area  crossed  transversely  by  six  to  eight  ridge-like 
elevations. 
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The  mucous  membrane  of  the  tongue  is  continuous  with  that 
lining  the  interior  of  the  mouth  generally.  Over  the  dorsum 


it  is  thick,  dense,  papillated,  and  firmly  adherent  to  the  under¬ 
lying  fibrous  and  muscular  tissue.  Beneath  the  tongue  it 
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is  much  thinner,  smooth,  and  not  so  adherent  to  the  subjacent 
tissues  ;  and  here  a  median,  sagittal  fold,  the  frcenulum  (fraenulum 
linguae)  connects  it  with  the  mucous  membrane  of  the  floor  of 
the  mouth.  Posteriorly  the  glosso-epiglottic  fold  (plica  glosso- 
epiglottica)  connects  the  tongue  and  epiglottis.  On  each  side  of 
the  fold  is  a  depression  known  as  the  epiglottic  vallecula.  The 
glosso-palatine  arch,  a  fold  of  mucous  membrane  passing  from 
the  tongue  to  the  soft  palate,  has  been  previously  noted. 

The  Muscles  of  the  Tongue  (. Musculi  linguae). — The  muscular 
tissue  of  the  tongue  is  divisible  into  that  which  belongs  to 
extrinsic  muscles  and  that  which  is  intrinsic  to  the  tongue  itself. 
The  extrinsic  muscle — stylo-glossal,  hyo-glossal,  and  genio-glossal 
— were  examined  earlier  in  the  dissection.  The  intrinsic  muscular 
fibres  are  longitudinal,  transverse,  and  vertical  in  direction. 

In  the  dog  a  thin  layer  of  loose  connective  tissue  in  the  median 
plane  and  separating  the  muscles  of  the  two  halves  of  the  organ,  is 
all  that  represents  the  lingual  septum  (septum  linguae). 

The  mucous  membrane  immediately  underneath  the  tip  of 
the  tongue  is  slightly  raised  into  a  median  ridge  or  fold  ;  and 
if  this  is  incised  longitudinally,  an  elongated,  fusiform  structure, 
rounded  or  oval  in  section,  the  lyssa,  will  be  disclosed  lying  between 
the  two  genio-glossal  muscles.  In  length  the  lyssa  is  somewhat 
more  than  half  of  that  of  the  tongue  as  a  whole,  and  is  continued 
backwards  by  a  thin  cord  that  is  lost  in  the  lingual  septum.  It 
consists  of  a  fibrous  capsule  containing  dense  connective  tissue, 
fat,  some  muscle  and  islands  of  cartilage. 

The  Pharynx. — The  pharynx  is  a  muscular  and  membranous 
tube  succeeding  the  mouth  and  reaching  from  the  level  of  the 
mandibular  articulation  to  about  the  joint  between  the  atlas 
and  epistropheus  when  the  head  is  extended.  Functionally  the 
pharynx  belongs  to  the  respiratory  as  well  as  the  digestive 
system,  since  through  it  pass  both  air  and  food.  The  wall  of  the 
pharynx  may  be  resolved  into  four  layers,  namely  : — (1)  a  very 
thin  layer  of  pharyngeal  fascia  ;  (2)  a  layer  of  muscles  ;  (3)  an 
aponeurotic  layer  ;  and  (4)  a  lining  mucous  membrane.  The 
muscles  of  the  pharynx  have  already  been  considered,  and  it 
will  have  been  noticed  that  the  majority  of  them  are  so  disposed 
as  to  act  as  constrictors  of  the  cavity.  The  aponeurotic  layer  is 
intimately  connected  with  the  muscles,  and  receives  the  insertion 
of  many  of  their  fibres.  It  is  continuous  with  the  periosteum 
covering  the  bones  of  the  base  of  the  skull  and  with  the  other 
connections  of  the  pharynx. 

The  mucous  membrane  of  the  pharynx  is  moderately  thick  and 
contains  collections  of  lymphoid  tissue,  most  abundant  between 
the  opening  of  the  auditory  tubes,  where  it  forms  the  pharyngeal 
tonsil  (tonsilla  pharyngea).  In  the  dorsal  part  of  the  cavity  the 
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membrane  is  redder  in  colour  and  somewhat  softer  than  in  the 
more  ventral  and  caudal  portion.  The  junction  of  the  pharynx 
with  the  oesophagus  is  well  defined  by  a  transverse  mucous  fold. 

The  cavity  of  the  pharynx  (cavum  pharyngis)  is  divisible  into 
dorsal  and  ventral  portions.  The  dorsal  part  communicates  with 
the  nasal  cavities  by  the  choanae  (posterior  nares),  and  is  co¬ 
extensive  with  the  soft  palate.  It  is  respiratory  only.  The 
ventral  part  of  the  cavity  is  both  respiratory  and  alimentary  in 
function,  inasmuch  as  it  communicates  with  the  mouth  and  nose 
in  the  one  direction,  and  with  the  oesophagus  and  larynx  in  the 
other. 

In  the  cavity  seven  openings  must  be  sought.  Of  these,  the 
opening  from  the  mouth,  the  opening  into  the  larynx,  and  the 
continuation  of  the  cavity  into  the  oesophagus,  are  single  and 
median.  Two  paired  openings,  namely,  from  the  nasal  chambers 
and  from  the  auditory  (Eustachian)  tubes,  are  present  in  the  dorsal 
part  of  the  cavity. 

This  is  an  appropriate  time  at  which  to  note  that  the  part 
of  the  oesophagus  immediately  succeeding  the  pharynx  has  a 
constricted  lumen,  due  to  a  collection  of  glands  underlying  the 
ventral  part  of  the  mucous  membrane. 

The  Auditory  Tube  ( Tuba  auditiva). — The  auditory  or 
Eustachian  tube  is  a  short  passage  leading  from  the  middle  ear 
to  the  dorsal  or  nasal  part  of  the  pharyngeal  cavity.  It  should  be 
looked  for  medial  to  the  tensor  muscle  of  the  soft  palate.  A  short 
part  of  the  tube  nearest  the  middle  ear  has  a  wall  formed  by  the 
temporal  bone,  and  opens  into  the  ear  by  the  tympanic  opening 
(ostium  tympanicum).  The  remainder,  and  by  far  the  greater 
part,  of  the  tube  is  provided  with  a  cartilaginous  medial  and  a 
membranous  lateral  wall.  The  pharyngeal  end  of  the  cartilage 
produces  a  ridge-like  projection  (torus  tubarius)  of  the  mucous 
membrane  of  the  pharynx,  medial  to  which  th e  pharyngeal  opening 
(ostium  pharyngeum)  of  the  tube  will  be  found. 

Dissection. — The  tongue,  the  pharynx,  and  the  larynx  should  now  be 
removed,  in  order  that  an  examination  of  the  last  named  may  be  made. 

The  Larynx. — The  larynx  is  a  tubular  organ  situated  behind 
the  root  of  the  tongue  and  ventral  to  the  pharynx.  On  each  side 
and  ventrally  it  is  related  to  the  constrictor  muscles  of  the  pharynx 
and  to  the  thyro-hyoid,  sterno-thyroid,  and  sterno-hyoid  muscles. 
The  organ  is  provided  with  a  skeleton  of  cartilages,  upon  which 
muscles  act  in  such  a  way  as  to  cause  variations  in  the  character 
of  the  interior. 

An  intelligent  grasp  of  the  arrangement  of  the  laryngeal 
muscles,  etc.,  is  impossible  without  a  knowledge  of  the  parts 
with  which  they  are  connected.  The  dissector,  therefore,  should 
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study  a  set  of  disarticulated  cartilages  before  beginning  the  actual 
dissection  of  the  larynx  ;  and  to  help  him  in  doing  so  a  description 
of  the  cartilages  is  given  here  instead  of  later. 

The  Cartilages  of  the  Larynx  ( Cartilagines  laryngis). — The 
larynx  of  the  dog  contains  three  single  cartilages — thyroid, 
cricoid,  and  epiglottis  ;  and  three  paired — arytenoid,  corniculate, 
and  cuneiform. 

The  thyroid  cartilage  (cartilago  thyreoidea)  is  the  largest  and 
consists  of  two  lamince  meeting  and  fusing  in  the  mid-ventral 
line  at  the  laryngeal  prominence  (prominentia  laryngea).  The 
dorsal  border  of  each  lamina  terminates  in  two  projections  or 
cornua ,  the  anterior  of  which  (cornu  craniale)  is  connected  with 
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Fig.  72. — The  cartilages  of  the  larynx. 


the  thyroid  cornu  of  the  hyoid  bone,  while  the  posterior  (cornu 
caudale),  less  prominent,  articulates  with  the  cricoid  cartilage. 
The  anterior  border  of  the  two  laminae  is  connected  with  the  hyoid 
bone  by  the  hyo-thyroid  membrane  (membrana  hyothyreoidea). 
Posteriorly  the  laminae  bound  a  notch  (incisura  thyreoidea  caudale) 
and  are  joined  to  the  cricoid  cartilage  by  the  crico-thyroid  ligament 
(ligamentum  cricothyreoideum).  The  lateral  surface  is  crossed 
by  a  faint  oblique  line  (linea  obliqua)  to  which  the  sterno-thyroid 
and  thyro-hyoid  muscles  are  inserted. 

The  cricoid  cartilage  (cartilago  cricoidea)  is  placed  behind  the 
thyroid,  by  the  laminae  of  which  it  is  partially  covered  laterally. 
In  form  it  has  some  resemblance  to  a  signet  ring,  and  may  be 
divided  into  a  ventral  arch  and  a  broader  dorsal  portion  or  la7nina. 
In  the  middle  line  of  the  cranial  border  there  is  a  shallow  notch 
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and  on  each  side  of  this  an  oval,  convex  facet  for  articulation  with 
an  arytenoid  cartilage  (facies  articularis  arytsenoidea).  On  the 
dorsal  surface  of  the  lamina  there  is  a  median  ridge  (processus 
muscularis). 

Resting  on  the  cranial  border  of  the  lamina  of  the  cricoid 
cartilage  are  the  two  irregularly  pyramidal  arytenoid  cartilages 
(cartilagines  arytaenoideae).  The  apex  of  each  is  directed 
forwards  and  is  continued  by  a  curved,  elastic  corniculate  cartilage 
(cartilago  corniculata).  The  base  of  the  arytenoid  has  a  prominent 
ventral  angle,  the  vocal  process  (processus  vocalis)  to  which  the 
vocal  fold  is  attached,  and  a  lateral  angle,  the  muscular  process 
(processus  muscularis),  on  which  certain  muscles  terminate.  A 
small,  nodular  interarytenoid  cartilage  lies  over  the  narrow  gap 
between  the  two  arytenoids. 

The  epiglottic  cartilage  (cartilago  epiglottica)  is  a  four-sided 
elastic  plate  connected  with  the  thyroid  by  a  narrow  stem. 
The  anterior  angle  of  the  plate  is  free  and  projects  towards  the 
base  of  the  tongue  ;  while  the  lateral  angles  form  marked 
projections  connected,  by  means  of  folds  of  mucous  membrane, 
with  the  cuneiform  cartilages.  Of  the  two  surfaces  the  dorsal  is 
entirely  free  and  covered  by  mucous  membrane.  The  ventral 
surface  also  is  largely  free,  but  gives  attachment  to  the  glosso¬ 
epiglottic  fold  of  mucous  membrane  and  the  hyo-epiglottic 
muscle. 

The  cuneiform  cartilages  (cartilagines  cuneiformes)  are 
relatively  large  and  of  an  irregularly  triangular  outline.  The 
laterally  flattened  base  of  each  is  intimately  associated  with  a 
corniculate  cartilage,  while  the  apex  forms  an  elongated  curved 
projection. 

The  Cavity  of  the  Larynx  ( Cavum  laryngis). — The  lumen  of 
the  cavity  is  constricted  opposite  two  lateral  folds  of  membrane, 
the  vocal  folds  (plicae  vocales),  which  form  sharp  and  prominent 
ridges  running  from  the  angle  of  convergence  of  the  two  thyroid 
laminae  to  the  vocal  processes  of  the  arytenoid  cartilages.  The 
folds  are  close  together  at  their  ventral  ends,  but  diverge  dorsally. 
The  interval  between  the  folds  is  known  as  the  intermembranous 
part  (pars  intermembranacea)  of  the  glottis  (rima  glottidis)  : 
its  continuation  between  the  arytenoid  cartilages  being  the 
intercartilaginous  part  (pars  intercartilaginea)  of  the  glottis. 
Immediately  lateral  to  each  vocal  fold  there  is  a  slit-like 
depression,  the  ventricle  of  the  larynx  (ventriculus  laryngis).  The 
depression  or  opening  has  two  lips,  of  which  one  is  formed  by 
the  vocal  fold  ;  the  other  by  a  very  inconspicuous  ventricular  fold 
(plica  ventricularis).  Exploration  of  the  ventricle  reveals  a 
spacious  cavity,  its  appendix ,  which  will  be  examined  more 
thoroughly  later. 
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Cranial  to  the  vocal  folds  the  cavity  of  the  larynx  is  more 
spacious  and  is  distinguished  as  the  vestibule  (vestibulum  laryngis). 
Its  boundaries  are  formed  mainly  by  the  epiglottic  and  arytenoid 
cartilages  and  the  folds  of  mucous  membrane  that  connect  them 
with  each  other. 

The  entrance  to  the  vestibule  (aditus  laryngis)  from  the 
pharynx  should  receive  attention.  The  prominent  epiglottis, 
which  forms  the  anterior  boundary  of  the  entrance,  is  connected 
with  the  tongue  by  the  glosso-epiglottic  fold  of  mucous  membrane, 
to  the  side  of  which  is  the  epiglottic  vallecula,  a  deep  and  some¬ 
what  triangular  depression.  Joining  the  lateral  angles  of  the 
epiglottis  to  the  apices  of  the  arytenoid  and  corniculate  cartilages 
are  the  two  ary-epiglottic  folds  (plicae  aryepiglotticae).  Each  of 
these  may  be  considered  as  divided  into  two  parts.  The  first 
part  is  prominent  and  transverse  in  direction,  passing  from  the 
epiglottis  to  the  cuneiform  cartilage,  which  forms  a  distinct 
projection.  Then  follows  a  much  less  prominent  part,  sagittal 
in  direction,  and  running  from  the  cuneiform  to  the  corniculate 
cartilage.  Between  the  ary-epiglottic  fold  and  the  lamina  of  the 
thyroid  cartilage  is  a  shallow  elongated  pouch  of  the  pharyngeal 
cavity,  th e  piriform  recess  (recessus  piriformis). 

Behind  the  vocal  folds  the  cavity  of  the  larynx  is  roomy, 
somewhat  compressed  laterally,  and  directly  continuous  with  the 
lumen  of  the  trachea. 

The  mucous  membrane  lining  the  cavity  of  the  larynx  is 
continuous  in  one  direction  with  that  of  the  pharynx,  and  in  the 
other  with  the  mucous  membrane  of  the  trachea.  It  is  firmly 
adherent  to  the  dorsal  surface  of  the  epiglottic  cartilage,  and  very 
thin  over  the  vocal  folds  to  which  also  it  is  closely  attached. 

Dissection. — Remove  the  remains  of  the  pharyngeal,  the  sterno-hyoid,  sterno¬ 
thyroid,  and  thyro-hyoid  muscles.  Take  care  to  preserve  the  laryngeal  nerves 
and  vessels.  Now  examine  the  structures  on  the  ventral  aspect  of  the  larynx. 

The  connection  of  the  hyoid  bone  and  the  thyroid  cartilage 
is  established  by  a  continuity  of  the  extremities  of  the  thyroid 
cornua  of  the  hyoid  with  the  cranial  cornua  of  the  thyroid,  and  by 
the  presence  of  a  hyo-thyroid  mejnbrane  (membrana  hyothyreoidea). 
This  fills  the  gap  between  the  hyoid  bone  and  the  thyroid  cartilage, 
and  is  attached  on  the  one  hand  to  the  body  and  thyroid  cornua 
of  the  hyoid  bone,  and  on  the  other  to  the  cranial  border  of  the 
thyroid  laminae.  Strongest  in  the  middle  line,  it  becomes  thinner 
laterally  where  it  is  pierced  by  the  cranial  laryngeal  nerve. 

M.  cricothyreoideus. — The  crico-thyroid  muscle  lies  on  the 
side  of  the  cricoid  arch,  from  the  caudal  border  and  the  lateral 
surface  of  which  it  takes  its  origin.  The  insertion  of  the  muscle 
is  into  the  caudal  border  and  immediately  adjacent  parts  of  both 
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surfaces  of  the  lamina  as  well  as  the  caudal  cornu  of  the  thyroid 
cartilage. 

In  the  triangular  gap  between  the  two  crico-thyroid  muscles 
there  is  a  strong  ligamentous  band,  the  crico-thyroid  ligament 
(ligamentum  cricothyreoideum).  The  broader  end  of  the  ligament 
is  attached  to  the  margins  of  the  shallow  caudal  thyroid  notch 
while  the  narrower  end  is  fixed  to  the  mid-ventral  part  of  the 
cricoid  cartilage.  Laterally  the  ligament  is  continuous  with  a  thin 
membrane  that  will  be  exposed  later. 

The  articulation  between  the  thyroid  cornu  and  the  cricoid 
cartilage  should  be  looked  at  now,  but  its  complete  examination 
may  be  deferred  until  the  dissection  of  the  larynx  nears  completion. 


N.  laryngeus  cranialis 


M.  thyreohyoideus 
Nerve  to  crico-thyroid _ 

M .  sternothyreoideus 
A.  thyreoidea  cranicuis 


M.  ccratoh  yoidcus 


Thyroid  gland 


M.  cricothyreoideus 

M.  stcrnohyoidcus 

Fig.  73.— Dissection  of  the  larynx.  Lateral  aspect. 


M.  hyoglosstis 


The  joint  is  a  diarthrosis  provided  with  the  usual  joint-capsule 
attached  round  the  articular  margins  of  the  two  cartilages. 

Dissection. — Now  turn  to  the  dorsal  part  of  the  larynx.  Remove  the 
mucous  membrane  from  the  cricoid,  arytenoid,  and  corniculate  cartilages, 
taking  care  not  to  destroy  the  cranial  laryngeal  and  recurrent  nerves  and  the 
connection  between  them.  The  origin  of  the  longitudinal  muscular  fibres  of 
the  oesophagus  from  the  median  ridge  of  the  cricoid  lamina  should  be  noted. 
The  dorsal  layer  of  the  ary-epiglottic  fold  must  be  removed.  Define  the 
dorsal  cri co-arytenoid  and  transverse  arytenoid  muscles. 

M.  cricoarytaenoideus  dorsalis. — The  dorsal  crico-arytenoid 
muscle  arises  from  the  dorsal  surface  and  median  ridge  of  the 
lamina  of  the  cricoid  cartilage.  From  this  extensive  origin  the 
muscular  fibres  converge  and  are  inserted  into  the  muscular 
process  of  the  arytenoid  cartilage.  It  follows  that  all  the  fibres 
will  not  possess  a  like  degree  of  obliquity,  nor  will  they  all  be 
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of  the  same  length.  The  more  anterior  are  the  most  nearly 
transverse  and  are  the  shortest  ;  the  posterior  fibres  are  the 
longest  and  most  nearly  longitudinal  ;  whereas  the  intermediate 
fibres  are  oblique. 

M.  arytaenoideus  transversus. — The  transverse  arytenoid 
muscle  of  the  dog  is  neither  very  well  developed  nor  very  distinct. 


Fig.  74. — Dissection  of  the  larynx.  Dorsal  aspect. 


Its  fibres  arise  from  the  arytenoid  cartilage  in  the  region  of  the 
muscular  process,  and  are  inserted,  along  with  the  bulk  of  the 
ventricular  muscle,  into  the  inter-arytenoid  cartilage.  Thus  the 
cartilaginous  nodule  forms  a  connection  between  the  muscles  of 
the  two  sides. 

Dissection. — The  dissection  of  the  remaining  muscles  should  be  confined, 
for  the  time  being,  to  one  side  of  the  larynx  ;  the  other  side  being  reserved  for 
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later  examination.  Sever  the  union  of  one  thyroid  cornu  with  the  hyoid  bone, 
and  cut  through  the  hyo-thyroid  membrane  on  the  same  side  as  far  as  the 
middle  line.  Disarticulate  the  caudal  thyroid  cornu  from  the  cricoid  cartilage 
and  make  a  longitudinal  incision  through  the  thyroid  lamina  a  little  distance 
from  the  middle  line.  Cut  across  the  crico-thyroid  muscle.  Now  carefully 
remove  the  isolated  piece  of  thyroid  cartilage.  Clean  the  three  muscles  thus 
exposed  to  view,  and  define  the  appendix  of  the  laryngeal  ventricle. 

M.  cricoarytasnoideus  lateralis. — The  lateral  crico-arytenoid 
muscle  is  much  smaller  than  the  dorsal  muscle  of  the  same  name. 
Triangular  in  form,  its  origin  is  from  the  cranial  border  of  the  arch 


Fig.  75. — Dissection  of  the  larynx.  After  removal  of  the  lamina  of  the 

thyroid  cartilage. 


of  the  cricoid,  and  its  insertion  into  the  muscular  process  of  the 
arytenoid  cartilage. 

M.  vocalis. — Running  parallel  to  the  vocal  fold  is  the  thick 
vocal  muscle.  The  fibres  composing  it  arise  from  the  medial 
surface  of  the  thyroid  lamina  close  to  the  middle  line,  and  from 
the  crico-thyroid  ligament.  They  are  inserted  into  the  muscular 
process  and  lateral  surface  of  the  arytenoid  cartilage,  some  of 
them  being  apparently  continuous  with  the  dorsal  crico-arytenoid 
muscle. 

M.  ventricularis. — The  ventricular  muscle  is  anterior  to  and 
shorter  than  the  preceding.  Its  fibres  pass  from  the  broad  basal 
part  of  the  cuneiform  cartilage  to  the  arytenoid  and  inter¬ 
arytenoid  cartilages. 

If  the  vocal  muscle  be  released  from  its  thyroid  attachment 
and  turned  aside,  a  thin  membrane  connected  with  the  cranial 
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border  of  the  cricoid  cartilage  will  be  exposed.  The  membrane 
ventrally  is  continuous  with  the  crico-thyroid  ligament,  and 
dorsally  reaches  the  vocal  process  of  the  arytenoid  cartilage.  Its 
cranial  border  joins  the  vocal  ligament  (ligamentum  vocale),  a 
definite  band  stretching  from  the  angle  of  union  of  the  laminae  of 
the  thyroid  cartilage  to  the  vocal  process  of  the  arytenoid  cartilage. 
The  vocal  ligaments  are  covered  by  the  vocal  folds  of  mucous 
membrane  already  examined  in  connection  with  the  interior  of  the 
larynx  ;  and,  like  the  folds,  are  close  together  at  their  ventral  ends, 
but  diverge  towards  their  arytenoid  attachments. 

Appendix  ventriculi  laryngis. — The  appendix  of  the  laryngeal 
ventricle  is  a  spacious  blind  diverticulum  anterior  to  the  vocal 
ligament,  and  between  the  thyroid  lamina  and  the  vocal  muscle 
laterally  and  the  cuneiform  and  arytenoid  cartilages  and  the 
ventricular  muscle  medially.  The  appendix  usually  extends  as  far 
as  the  cranial  border  of  the  thyroid  lamina. 

Dissection. — An  examination  may  now  be  made  of  the  lateral  wall  of 
the  cavity  of  the  larynx.  This  is  rendered  easier  by  the  removal  of  that  part 
of  the  ary-epiglottic  fold  which  joins  the  cuneiform  cartilage  to  the  epiglottis. 

The  ventricle  of  the  larynx  can  best  be  studied  at  this  stage  of  the 
dissection.  It  is  an  elongated  depression,  bounded  behind  by  the  vocal  fold 
and  in  front  by  the  ventricular  fold  and  the  base  of  the  cuneiform  cartilage. 
The  ventricular  fold  forms  only  a  short  ventral  segment  of  the  cranial 
boundary  ;  or,  in  other  words,  it  forms  a  boundary  to  the  entrance  to  the 
appendix  of  the  ventricle.  It  should  be  noted  that  the  fold  has,  as  a  basis,  a 
fibrous  band,  the  ventricular  ligament  (lig.  ventriculare),  reaching  from  the 
basal  part  of  the  cuneiform  cartilage  to  the  thyroid  and  epiglottis. 

If  the  glosso-epiglottic  fold  of  mucous  membrane  be  removed,  the  under¬ 
lying  hyo-epiglottic  muscle  will  be  revealed.  At  the  same  time  the  hyoid 
attachment  of  the  genio-glossal  muscle  will  be  made  more  clear  than  was 
previously  possible. 

M.  hyoepiglotticus. — The  two  hyo-epiglottic  muscles  arise 
independently  from  the  lesser  cornua  of  the  hyoid  bone,  but  blend 
as  they  proceed  towards  their  insertion,  by  a  common  tendon, 
into  the  middle  line  of  the  lingual  surface  of  the  epiglottis. 

Dissection. — Clean  the  nerves  and  vessels  on  the  intact  side  of  the  larynx. 

The  nerves  of  the  larynx  are  the  recurrent,  the  cranial  laryngeal 
and  the  first  pharyngeal  ramus  of  the  vagus.  The  recurrent  nerve 
has  already  been  followed  up  the  neck,  where  it  lies  along  the 
dorsal  lateral  border  of  the  trachea.  It  ends  as  the  caudal 
laryngeal  nerve  (n.  laryngeus  caudalis),  which  supplies  all  the 
intrinsic  muscles  of  the  larynx  except  the  crico-thyroid.  The 
cranial  laryngeal  nerve  pierces  the  hyo-thyroid  membrane,  close 
to  the  thyroid  cornu,  in  company  with  the  laryngeal  vessels,  and 
ends  in  the  mucous  membrane  of  the  larynx.  Under  cover  of  the 
thyroid  lamina  a  connection  is  established  with  the  recurrent 
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nerve  ;  and  from  this  anastomotic  ramus  a  twig  is  furnished  for 
the  adjacent  parts  of  the  pharynx  and  oesophagus.  The  first 
pharyngeal  ramus  of  the  vagus  receives  a  branch  from  the 
cranial  laryngeal  nerve  and  ends  in  the  crico-thyroid  muscle. 

Dissection. — Strip  the  mucous  membrane  from  the  interior  of  the  larynx, 
and  remove  the  remains  of  the  muscles.  Care  must  be  exercised  in  the 
removal  of  the  membrane  from  the  epiglottis,  cuneiform  and  corniculate 
cartilages,  as  these  are  readily  broken.  The  description  of  the  various 
cartilages,  already  given,  should  be  revised. 

The  connections  of  some  of  the  cartilages  have  been  described  as  the 
dissection  proceeded,  but  there  still  remains  to  be  discussed  the  attachment 
of  the  epiglottis  to  the  thyroid,  the  articulation  between  the  arytenoid  and 
cricoid  cartilages,  and  the  union  of  the  two  arytenoids. 

The  epiglottis  is  attached  to  the  thyroid  cartilage  by  the 
thyro-epiglottic  ligament  (lig.  thyreoepiglotticum),  which,  in  con¬ 
junction  with  the  elasticity  of  the  epiglottis  itself,  allows  of  free 
movement. 

Now  that  the  restraining  muscles  have  been  removed,  it  is 
easy  to  demonstrate  that  the  movement  between  the  thyroid 
cornua  and  the  cricoid  cartilage  is  mainly  rotatory  about  a  trans¬ 
verse  axis  running  between  the  two  joints. 

The  crico-arytenoid  joint  is  also  diarthrodial,  enclosed  in  the 
customary  joint-capsule.  Movements  are  gliding  in  various 
directions,  and  rotatory  about  a  longitudinal  axis. 

The  two  arytenoid  cartilages  are  united  by  fibrous  tissue, 
which  is  sufficiently  loose  to  allow  of  the  necessary  rotation  in 
the  crico-arytenoid  joint. 

Dissection. — The  dissector  should  now  turn  to  those  muscles  that  lie  ventral 
to  the  thoracic  and  cervical  vertebrae. 

M.  longus  colli. — This  composite  muscle,  the  long  muscle 
of  the  neck,  stretches  from  the  sixth  or  seventh  thoracic  vertebra 
to  the  atlas.  It  is  decidedly  complicated  in  the  arrangement 
of  the  numerous  bundles  that  compose  it,  and  may  be  divided 
for  convenience  of  description  into  two  main  portions,  thoracic 
and  cervical.  The  distinction  of  the  two  parts  is  readily  made  ; 
for,  though  all  the  bundles  of  fibres  pass  in  a  cranial  direction, 
those  of  the  thoracic  portion  slope  lateralwards,  while  those  of  the 
cervical  portion  incline  towards  the  median  plane. 

The  bundles  of  the  thoracic  part  arise  from  the  ventral  aspect 
of  the  bodies  of  the  first  six  or  seven  thoracic  vertebrae,  and  are 
inserted  into  the  transverse  process  of  the  sixth  cervical  vertebra. 
The  fibres  of  the  cervical  part  spring  from  the  transverse  processes 
of  the  cervical  vertebrae  from  the  sixth  to  the  third,  and  are  inserted 
into  the  ventral  ridge  of  the  vertebra  cranial  to  that  from  which 
they  arise  and  the  ventral  tubercle  of  the  atlas.  A  small  inter¬ 
mediate  connecting  portion  of  the  muscle  may  be  determined  as 
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passing  from  the  body  of  the  first  thoracic  vertebra  to  that  of  the 
sixth  cervical. 

M.  longus  capitis.— The  long  muscle  of  the  head  arises  from 
the  transverse  processes  of  the  cervical  vertebrae  from  the  sixth 
to  the  second,  and  also  occasionally  from  the  lateral  part  of  the 
caudal  border  of  the  wing  of  the  atlas.  From  this  diffuse  origin 
the  fibres  are  gathered  together  and  inserted  into  the  ventral 
surface  of  the  basilar  part  of  the  occipital  bone. 

M.  rectus  capitis  ventralis. — The  ventral  straight  muscle  of 
the  head  is  small  and  lies  dorsal  to  the  foregoing,  which  should 
be  reflected  by  making  a  transverse  incision  on  a  level  with  the 
joint  between  the  atlas  and  the  occipital  bone.  The  origin  of  the 
straight  muscle  is  from  the  ventral  surface  of  the  atlas,  and  its 
insertion  is  into  a  depression  on  the  occipital  bone  immediately 
behind  that  of  the  preceding  muscle. 

M.  rectus  capitis  lateralis. — -Of  about  the  same  size  as,  and 
parallel  to,  the  ventral  muscle,  the  lateral  straight  muscle  of  the 
head  springs  from  the  ventral  surface  of  the  wing  of  the  atlas, 
and  is  inserted  into  the  jugular  process  of  the  occipital  bone.  The 
occipital  artery  curves  round  its  insertion. 

Dissection. — An  examination  of  the  pterygoid  muscles  and  their  associated 
structures  should  now  be  made  on  that  side  of  the  head  on  which  the  mandible 
has  been  left  intact. 

M.  pterygoideus  internus. — The  internal  pterygoid  muscle 
forms  a  considerable  mass,  the  fibres  of  which  pass  from  the 
pterygoid,  palatine,  and  sphenoid  bones  to  the  medial  surface  of 
the  mandible  ventral  to  the  mandibular  foramen.  At  its  insertion 
the  pterygoid  is  partly  confused  with  the  masseter  muscle. 

Dissection. — The  internal  pterygoid  muscle  must  be  removed  in  order 
that  the  external  muscle  of  the  same  name  may  be  examined.  By  this 
dissection  the  termination  of  the  mandibular  nerve,  with  its  inferior  alveolar, 
lingual,  and  mvlo-hyoid  branches,  will  be  displayed  from  the  inside.  At  the 
same  time  the  dissector  will  note  a  part  of  the  internal  maxillary  artery  and 
its  inferior  alveolar  branch.  He  should  also  observe  the  nerve  (n.  pterygoideus), 
a  branch  of  the  mandibular,  that  supplies  the  pterygoid  muscles. 

M.  pterygoideus  externus. — The  external  pterygoid  muscle, 
much  smaller  than  the  internal  muscle  of  the  same  name,  takes 
origin  from  a  fossa  on  the  lateral  face  of  the  pterygoid  and  palatine 
bones,  and  is  inserted  into  a  rough  area  on  the  medial  surface 
of  the  mandible  ventral  to  the  condyloid  process. 

Dissection. — Remove  as  much  as  possible  of  the  zygomatic  bone  without 
injuring  the  orbit,  and  open  up  the  infraorbital  canal.  The  full  extent  of  the 
zygomatic  gland  will  be  exposed. 

The  Zygomatic  Gland  ( Glandulo  zygomatica). — The  distinctly 
lobulated  zygomatic  gland  (representing  the  upper  buccal  glands 
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of  other  mammals)  lies  under  cover  of  the  anterior  end  of  the 
zygomatic  arch.  Its  deep  face  is  in  contact  with  the  pterygoid 
muscles,  the  periorbita,  the  internal  maxillary  artery,  and  the 
maxillary  nerve.  The  main  duct  of  the  gland  is  of  some  size 
and  opens  into  the  mouth  near  the  last  molar  tooth.  In  addition, 
there  are  usually  several  smaller  but  inconstant  ducts. 

The  gland  must  be  removed  in  order  to  allow  of  the  examina¬ 
tion  of  the  reflex  vein,  the  internal  maxillary  artery,  and  the 
maxillary  nerve. 

V.  reflexa. — The  reflex  vein  begins  below  the  orbit  by  the 
union  of  the  infraorbital,  spheno-palatine  and  greater  palatine 
veins  ;  and  is  joined  by  a  vessel  that  starts  in  the  cavernous  sinus, 
leaves  the  cranium  by  the  orbital  fissure  and  pierces  the  periorbita. 
The  reflex  vein  thus  formed  passes  in  a  lateral  direction  between 
the  zygomatic  gland  and  the  maxilla,  crosses  part  of  the  medial 
surface  of  the  masseter  to  gain  the  anterior  border  of  this  muscle, 
where  it  ends  as  one  of  the  roots  of  the  common  facial  vein. 
On  the  lateral  surface  of  the  pterygoid  muscle  a  communication 
is  established  between  the  reflex  and  internal  maxillary  veins. 

A.  maxillaris  interna. — As  previously  stated,  the  passage  of 
the  internal  maxillary  artery  through  the  alar  canal  permits  of 
its  division  into  two  parts.  That  part  of  the  vessel  which  occurs 
before  its  entrance  into  the  canal  has  already  been  examined. 
The  second  part,  that  is  to  say  the  part  after  the  artery  has 
traversed  the  canal,  now  falls  to  be  discussed. 

From  the  anterior  end  of  the  canal  the  artery  pursues  a  course 
over  the  surface  of  the  pterygoid  muscles  in  company  with  the 
maxillary  nerve.  The  temporal  muscle  and  the  zygomatic  gland 
form  its  lateral  relations.  Having  arrived  close  to  the  entrance 
to  the  infraorbital  canal,  the  vessel  divides  into  the  infraorbital 
artery  and  a  common  stem  from  which  the  spheno-palatine  and 
greater  palatine  arteries  arise. 

The  following  branches  leave  the  second  part  of  the  internal 
maxillary  artery  :  (1)  The  ophthalmic  artery  (a.  ophthalmica)  leaves 
the  parent  vessel  immediately  this  emerges  from  the  alar  canal. 
A  short  length  of  the  artery  may  now  be  disclosed  between  the 
temporal  muscle  and  the  periorbita,  but  its  further  examination 
should  be  deferred.  (2)  One  or  two  anterior  deep  temporal  arteries 
(aa.  temporales  profundae  anteriores)  run  for  a  short  distance  on 
the  surface  of  the  temporalis,  and  then  disappear  into  the  substance 
of  this  muscle.  One  of  the  vessels  may  arise  from  the  buccinator 
artery.  (3)  The  buccinator  artery  (a.  buccinatoria)  accompanies 
the  buccinator  nerve  across  the  pterygoid  muscles  towards  the 
last  molar  tooth,  and  ends  in  the  cheek.  (4)  The  lesser 
palatine  artery  (a.  palatina  minor)  crosses  the  pterygoid  muscle, 
to  which  it  supplies  one  or  more  branches,  and  ends  in  the  soft 
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palate.  Small  twigs  also  go  to  the  hard  palate.  (5)  The  infra¬ 
orbital  artery  (a.  infraorbitalis)  traverses  the  infraorbital  canal, 
within  which  it  supplies  vessels  to  the  teeth,  and  ends  on  the 
face  as  the  dorsal  and  lateral  nasal  arteries.  A  branch  of 
some  size,  the  malar  artery  (a.  malaris)  leaves  the  infraorbital 
as  it  enters  the  bony  canal,  and  ends  in  the  face  below  the 
eye.  (6)  Usually  arising  from  a  stem  which  also  gives  origin 
to  the  spheno-palatine,  the  greater  palatine  artery  (a.  palatina 
major)  runs  along  the  palatine  canal  into  the  hard  palate.  Here 
it  is  continued  towards  the  incisor  teeth,  behind  which  it  ends 
by  anastomosing,  in  the  form  of  an  arch,  with  its  fellow.  Twigs 
anastomose  with  branches  of  the  lesser  palatine  vessel,  and  a 
branch  of  some  size  passes  through  the  palatine  fissure  into  the 
nose.  (7)  The  spheno-palatine  artery  (a.  sphenopalatina)  at  once 
enters  the  nasal  cavity  by  way  of  the  spheno-palatine  foramen. 
As  will  be  seen  later,  the  main  branches  of  the  artery  ramify 
on  the  lateral  wall  of  the  nasal  cavity,  while  smaller  branches 
supply  the  mucous  membrane  of  the  ethmoidal  cells  and  the 
nasal  septum. 

N.  maxillaris. — The  maxillary  nerve — a  division  of  the  fifth 
cerebral  nerve — leaves  the  cranium  by  the  foramen  rotundum 
and  accompanies  the  second  part  of  the  internal  maxillary 
artery  across  the  pterygoid  muscles.  The  nerve  is  medial 
and  somewhat  dorsal  to  the  artery. 

The  following  are  the  branches  of  the  maxillary  nerve  : 
(1)  The  lachrymal  nerve  (n.  lacrimalis  1)  and  (2)  the  zygomatic 
nerve  (n.  zygomaticus),  after  an  intracranial  origin,  part  company 
with  the  stem  of  the  maxillary  at  its  exit  from  the  foramen 
rotundum,  and  soon  pierce  the  periorbita.  Their  terminal 
filaments  were  examined  in  connection  with  the  face.  The 
middle  part  of  their  course  will  be  disclosed  during  the 
dissection  of  the  contents  of  the  orbit.  (3)  The  largest 
branches  of  the  maxillary  nerve  are  the  two  infraorbital  nerves 
(nn.  infraorbitales).  These  accompany  the  artery  of  the  same 
name  along  the  infraorbital  canal.  Immediately  on  their 
emergence  from  the  canal,  they  divide  into  several  large 
branches,  which,  after  further  division,  arrange  themselves 
roughly  into  a  dorsal  and  a  ventral  group,  (a)  The  dorsal  nerves 
— the  external  nasal  branches  (rami  nasales  externi) — spread 
out  over  the  side  of  the  nose.  (b)  The  ventral  nerves — the 
superior  labial  branches  (rami  labiales  superiores) — supply  the 

1  Some  authorities  describe  the  lachrymal  nerve  as  a  branch  of  the 
ophthalmic.  Analogy  and  its  mode  of  origin  support  this  view  ;  but  its 
association  with  the  maxillary  and  its  exit  from  the  cranium  along  with 
the  maxillary  and  zygomatic  nerves  seem  sufficient  to  justify  the  description 
as  here  given. 
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upper  lip,  and  more  particularly  the  tactile  hairs  thereof.  While 
within  the  infraorbital  canal,  the  more  ventral  infraorbital  nerve 
contributes  dental  branches  to  the  teeth.  (4)  The  spheno-palatine 
nerve  (n.  sphenopalatinus).  The  dissection  of  this  nerve  and  its 
branches  is  facilitated  by  the  extraction  of  the  last  two  cheek 
teeth  and  the  removal  of  the  lateral  wall  of  their  alveoli.  The 
spheno-palatine  nerve,  as  such,  has  only  a  short  course,  inasmuch 
as  it  soon  divides  into  the  lesser  and  greater  palatine  and  posterior 
nasal  nerves  :  (a)  The  lesser  palatine  nerve  (n.  palatinus  minor) 
accompanies  the  artery  of  the  same  name  into  the  soft  palate  ; 
(d)  the  greater  palatine  nerve  (n.  palatinus  major)  also  follows 
the  vessel  of  the  same  name  ;  (d)  the  posterior  nasal  nerve 

(n.  nasalis  posterior)  enters  the  nasal  cavity  by  the  spheno¬ 
palatine  foramen. 

Ganglion  sphenopalatinum. — Lying  on  the  pterygoid  muscle, 
and  usually  underneath  the  infraorbital  nerves,  is  the  spheno¬ 
palatine  ganglion,  an  elongated  object  of  greyish  colour  connected 
by  fine  filaments  with  the  spheno-palatine  nerve.  The  (Vidian) 
nerve  of  the  pterygoid  canal  joins  the  posterior  extremity  of  the 
ganglion. 

N.  mandibularis. — The  opportunity  should  now  be  seized  to 
examine  again  the  mandibular  nerve — the  most  ventral  division 
of  the  fifth  cerebral  nerve — as  it  leaves  the  cranium  by  the  oval 
foramen  and  lies  alongside  the  first  part  of  the  internal  maxillary 
artery,  ventral  to  the  mandibular  joint  and  lateral  to. the  pterygoid 
muscles.  The  various  branches  of  the  nerve  are  the  deep  temporal, 
the  masseteric,  the  buccinator,  the  auriculo-temporal,  the  pterygoid, 
the  lingual,  the  inferior  alveolar,  and  the  mylo-hyoid  nerves,  all 
of  which  have  been  described  as  the  dissection  proceeded. 

Ganglion  oticum. — Close  to  the  foramen  ovale,  the  small  otic 
ganglion  lies  on  the  mandibular  nerve,  with  which  it  is  connected 
by  fine  filaments.  A  small  bundle  of  fibres,  the  lesser  superficial 
petrosal  nerve,  forms  a  link  between  the  ganglion  and  the 
tympanic  nerve,  a  branch  of  the  ninth  cerebral. 

The  Orbit  ( Orbita ). — The  orbit  and  its  contents  now  claim  the 
attention  of  the  dissector.  The  bony  boundaries  of  the  orbit  of  the 
dog  are  very  imperfect,  the  medial  wall  alone  being  represented  in 
the  macerated  skull.  Of  such  bony  wall  as  exists  the  frontal  bone 
forms  by  far  the  greater  part  ;  though  the  lachrymal  bone  assists, 
as  does  also  a  narrow  strip  of  the  palatine  above  the  crest  limiting 
the  depression  from  which  the  pterygoid  muscles  have  their  origin. 
Moreover,  the  entrance  to  the  orbit  from  the  face  is  not  completely 
encircled  by  bone.  Only  some  three-fourths  of  it  is  formed  by  the 
frontal,  lachrymal,  and  zygomatic  bones.  The  rest  is  completed 
by  the  orbital  ligament ,  a  strong  fibrous  cord  bridging  the  gap 
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between  the  rudimentary  zygomatic  process  of  the  frontal  and 
a  small  projection  on  the  zygomatic  bone. 

An  exact  definition  of  the  orbit  is  produced  by  the  stout, 
conical,  fibrous  periorbita ,  the  apex  of  which  is  adherent  to  the 
bone  in  the  neighbourhood  of  the  optic  foramen,  while  the  base 
is  fused  with  the  orbital  ligament,  and  the  periosteum  of  the  bony 
orbital  margin.  The  periorbita,  therefore,  forms  a  definite  separa¬ 
tion  between  the  orbit  and  the  temporal  and  pterygo-palatine  fossae, 
and  contains  the  eyeball  and  its  various  accessory  structures. 

The  axis  of  the  orbital  cavity  is  not  parallel  to  the  long  axis  of 
the  head  ;  nor  are  the  two  orbital  axes  parallel  to  each  other. 
Each  axis  runs  in  a  dorsal  and  lateral  direction  from  the  optic 
foramen,  and  if  the  two  axes  were  produced  backwards  they  would 
enclose  an  angle  of  about  790  (Koschei). 

Dissection. — In  order  to  effect  a  proper  exposure  of  the  contents  of  the 
orbit  it  is  necessary  to  remove  the  coronoid  process  of  the  mandible  and  the 
temporal  muscle  attached  thereto.  For  convenience  the  orbital  ligament  and 
a  part  of  the  periorbita  should  also  be  taken  away.  In  the  removal  of  the 
periorbita  care  must  be  exercised  not  to  injure  the  structures  lying  close  to  its 
deep  face. 

The  lachrymal  gland  (glandula  lacrimalis)  will  be  found  under 
the  orbital  band  and  over  the  dorsal  and  lateral  part  of  the  eyeball. 
Flat  in  form  and  curved  conformably  to  the  structures  with  which 
it  is  in  contact,  the  gland  is  pale  red  in  colour  and  distinctly 
lobulated.  Generally  its  numerous  ducts,  which  open  into  the 
superior  fornix,  are  too  small  to  be  satisfactorily  dissected. 

Previously  parts  of  the  lachrymal  and  zygomatic  nerves  have 
been  examined.  The  middle  part  of  their  course  is  now  revealed. 
These  two  nerves — branches  of  the  maxillary — lie  immediately 
under  the  periorbita,  and  run  together,  or  a  very  short  distance 
apart,  on  the  surface  of  the  lateral  straight  muscle  of  the  eyeball, 
towards  the  entrance  to  the  orbit.  The  lachrymal  nerve  is  the 
more  lateral  and  gives  branches  to  the  lachrymal  gland.  The 
zygomatic  nerve  pierces  the  orbital  ligament  in  order  to  reach 
the  lower  eyelid. 

N.  ophthalmicus. — The  ophthalmic  nerve — the  most  dorsal 
division  of  the  fifth  cerebral  nerve — enters  the  orbit  at  its  apex, 
and  should  be  looked  for  between  the  origins  of  the  superior  and 
lateral  straight  muscles  of  the  eyeball.  It  divides  into  the  frontal, 
and  naso-ciliary  nerves.1  Of  these  the  first  named  can  be 
examined  at  once,  but  the  dissection  of  the  naso-ciliary  and  its 
branches  should  be  deferred  for  a  little. 

The  frontal  nerve  (n.  frontalis)  lies  just  within  the  periorbita, 
and  runs  obliquely  across  the  levator  of  the  upper  eyelid  and 
the  superior  straight  muscle  of  the  eyeball  to  the  point  of 

1  See  footnote,  p.  210. 
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attachment  of  the  orbital  ligament  to  the  zygomatic  process  of 
the  frontal  bone.  Its  distribution  is  to  the  upper  eyelid  and 
the  adjacent  part  of  the  side  of  the  nose. 

M.  levator  palpebras  superioris.— The  thin,  narrow  levator 
muscle  of  the  upper  eyelid  is  dorsal  to  the  eyeball  and  just 
underneath  the  periorbita.  Its  origin  is  from  the  margin  of 
the  optic  foramen,  and  its  expanded  insertion  is  into  the  upper 
eyelid. 

M.  obliquus  superior. — Of  the  two  oblique  muscles  of  the  eye, 
the  more  superior  arises  medial  to  the  optic  foramen.  Under  the 


zygomatic  process  of  the  frontal  bone,  its  fleshy  belly  gives  place  to 
a  thin  rounded  tendon,  which,  playing  through  a  pulley,  forms  an 
angle  with  the  rest  of  the  muscle  and  is  attached  to  the  sclera 
after  passing  under  the  tendon  of  insertion  of  the  superior 
straight  muscle. 

N.  trochlearis. — The  trochlear  or  fourth  cerebral  nerve  lies 
lateral  to  the  superior  oblique  muscle,  which  it  enters  after  a 
very  short  intraorbital  course. 

N.  nasociliaris. — The  naso-ciliary  nerve  may  be  regarded  as 
ending  by  dividing  into  infratrochlear  and  ethmoidal  nerves. 
The  infratrochlear  nerve  (n.  infratrochlearis)  lies  at  first  between 
the  medial  and  superior  straight  muscles,  but  later  it  proceeds 
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towards  the  entrance  to  the  orbit  between  the  medial  straight  and 
superior  oblique  muscles.  In  order  to  gain  the  skin  of  the  face 
medial  to  the  eye,  it  passes  below  the  trochlea  of  the  oblique 
muscle  :  hence  its  name. 

The  ethmoidal  nerve  (n.  ethmoidalis)  gains  the  ethmoidal 
foramen,  by  which  it  leaves  the  orbit,  by  turning  round  the  border 
of  the  medial  straight  muscle  and  then  passing  between  this 
muscle  and  the  superior  oblique. 

The  naso-ciliary  gives  origin  to  the  long  ciliary  nerve  (n. 
ciliaris  longus)  which  accompanies  the  optic  nerve  to  the  back 
of  the  eyeball  and  there  divides  into  three  or  four  filaments  that 
pierce  the  sclera,  and  the  long  root  of  the  ciliary  ganglion. 

Mm.  recti  oculi. — There  are  four  straight  muscles  of  the 
eyeball,  namely,  superior,  inferior,  medial,  and  lateral.  They  all 
arise  in  the  neighbourhood  of  the  optic  foramen  and  are  inserted 
by  flattened  tendons  into  the  fore  part  of  the  eyeball. 

N.  oculomotorius. — The  oculo-motor  or  third  cerebral  nerve 
enters  the  orbit  at  its  apex  and  supplies  all  the  muscles  of  the 
eyeball  with  the  exception  of  the  superior  oblique,  the  lateral 
rectus  and  the  retractor. 

Two  main  divisions  of  the  nerve  may  be  distinguished.  Of 
these  the  upper  (ramus  superior)  supplies  branches  to  the  superior 
straight  muscle  of  the  eyeball  and  the  levator  of  the  upper 
eyelid.  The  lower  division  (ramus  inferior)  is  larger  and  travels 
between  the  inferior  and  lateral  straight  muscles  to  end  in  the 
inferior  oblique.  In  addition  it  furnishes  nerves  to  the  inferior 
and  medial  straight  muscles,  and  parasympathetic  fibres  to  the 
ciliary  ganglion. 

The  small  ciliary  ganglion  (ganglion  ciliare)  lies  between  the 
origins  of  the  nerves  to  the  inferior  oblique  and  inferior  straight 
muscles.  Two  or  three  short  ciliary  nerves  leave  it  to  accompany 
the  optic  nerve  into  the  eyeball. 

N.  abducens. — A  part  of  the  abducent  or  sixth  cerebral  nerve 
will  be  found  running  along  the  border  of  the  lateral  straight 
muscle,  into  which  it  disappears  at  a  point  about  the  middle  of 
the  length  of  the  muscle.  In  addition,  the  nerve  supplies  the 
retractor  muscle. 

M.  obliquus  inferior. — The  inferior  oblique  muscle  is  ventral 
and  lateral  to  the  eyeball,  and  differs  from  the  other  muscles  in 
not  having  its  origin  in  the  vicinity  of  the  optic  foramen.  The 
origin  is  close  to  the  lachrymal  fossa,  from  which  place  the  muscle 
passes  under  cover  of  the  lateral  rectus  to  be  inserted  into  the 
sclera. 

M.  retractor  oculi. — Composed  of  four  distinct  parts  which 
all  arise  about  the  optic  foramen,  the  retractor  of  the  eyeball  lies 
and  is  inserted  into  the  sclera  within  the  four  straight  muscles. 
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N.  opticus. — The  thick,  rounded,  cord-like  optic  or  second 
cerebral  nerve  forms  a  conspicuous  object  in  its  transit  from  the 
optic  foramen  to  the  back  of  the  eyeball. 

A.  ophthalmica. — As  has  been  seen,  immediately  the  internal 
maxillary  artery  emerges  from  the  alar  canal  it  give  off  the 
ophthalmic  artery.  This  pursues  a  somewhat  circuitous  course 
round  the  structures  at  the  apex  of  the  orbit  in  order  to  gain  the 
ethmoidal  foramen,  which  it  enters  as  the  ethmoidal  artery. 

The  branches  of  the  ophthalmic  artery  are  as  follows  :  (1) 

Close  to  its  origin  a  branch  leaves  it  to  be  joined  by  a  twig  (a. 
ophthalmica  interna)  from  the  internal  carotid  artery.  From 
this  anastomosis  arises  the  small  central  artery  of  the  retina 
(a.  centralis  retinae),  which  enters  the  eyeball  within  the  optic 
nerve  and  is  distributed  over  the  anterior  surface  of  the  retina. 
(2)  There  are  usually  two  main  muscular  branches  (rami 
musculares)  that  supply  the  ocular  muscles,  the  fat  within  the 
orbit,  the  periorbita,  and  the  lachrymal  gland.  They  also  furnish 
anterior  ciliary  arteries  to  the  eyeball.  (3)  The  lachrymal  artery 
(a.  lacrimalis)  is  a  small  vessel  accompanying  the  nerve  of  the 
same  name  and  terminating  in  the  lachrymal  gland  and  the  upper 
eyelid.  (4)  The  supraorbital  artery  (a.  supraorbitalis)  courses 
along  the  lateral  border  of  the  superior  straight  muscle  to  reach 
the  upper  eyelid,  where  it  anastomoses  with  the  superficial 
temporal  artery.  (5)  Two  posterior  ciliary  arteries  (aa.  ciliares 
posteriores)  accompany  the  optic  nerve  into  the  eyeball.  (6)  The 
continuation  of  the  ophthalmic  artery,  the  ethmoidal  artery  (a. 
ethmoidalis),  traverses  the  ethmoidal  foramen  and  gains  the 
interior  of  the  cranium  where  it  divides  into  meningeal  and  nasal 
branches. 

The  Third  Eyelid  ( Palpebra  tertia ). — On  making  an  examina¬ 
tion  of  the  undissected  orbit,  a  prominent  fold  of  conjunctiva  is 
observable  medial  to  the  eyeball.  This  is  the  membrana  nictitans 
or  free  edge  of  the  third  eyelid,  the  basis  of  which  is  formed  by 
a  roughly  triangular  plate  of  cartilage.  The  deeper  part  of  the 
cartilage  is  surrounded  by  a  reddish  glandular  mass  (glandula 
palpebrae  tertiae). 

Dissection. — Before  entering  on  the  dissection  of  the  eyeball,  it  is  well 
that  several  specimens  be  secured.  Some  of  these  should  be  examined 
in  the  fresh  condition  ;  others  should  be  hardened  in  a  formol  solution 
preparatory  to  their  dissection.  From  all  of  them  the  muscles  should  be 
removed.  When  doing  this,  notice  the  exit  of  the  vorticose  veins  about  the 
equator  of  the  eyeball,  and  the  entrance  of  the  optic  nerve  and  the  posterior 
ciliary  arteries. 

In  the  first  place  the  dissector  should  gain  some  idea  of  the  general 
structure  of  the  eyeball  by  making  sections  of  two  specimens.  One  should  be 
cut  in  a  vertical,  antero-posterior  direction  ;  the  other  in  the  plane  of  the 
equator. 
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The  Eyeball  (. Bulbus  oculi). — Although  more  spherical  than  in 
other  domestic  animals  the  eyeball  of  the  dog  is  not  a  perfect 
sphere,  as  is  shown  by  certain  proportions  given  by  Koschei. 
According  to  this  observer  the  average  transverse,  vertical  and 
antero-posterior  diameters  are  in  the  proportion  of  19*7,  18*7,  and 
20  in  small  dogs,  and  24,  23,  and  24*2  in  large  dogs.  The  excess 
in  the  antero-posterior  diameter  depends  upon  the  bulging  of  the 
cornea,  a  part  of  a  sphere  with  a  shorter  radius  than  that  of  the 
sclera^  by  which  the  greater  portion  of  the  curve  of  the  eyeball  is 
determined. 

It  is  found  convenient  to  employ  certain  terms  in  the 
description  of  the  eyeball.  The  anterior  and  posterior  poles  (polus 
anterior  :  polus  posterior)  are  the  central  points  of  the  anterior 
and  posterior  curvatures  respectively.  They  are  joined  by  an 
imaginary  line — the  axis  oculi — the  shortest  distance  between  the 
two  poles,  and  by  meridians  (meridiani)  which  follow  the  surface 
of  the  eyeball.  The  equator  (aequator)  is  a  line  drawn  equidistant 
from  the  two  poles  cutting  the  meridians  at  right  angles. 

The  eyeball  is  composed  of  three  concentric  tunics  enclosing 
three  refracting  media.  The  tunics  are  :  (1)  An  outer,  dense, 

fibrous  coat  (tunica  fibrosa  oculi)  consisting  of  the  posterior 
opaque  sclera  and  the  anterior  transparent  cornea  ;  (2)  a  middle 
vascular  and  pigmented  envelope  (tunica  vasculosa  oculi)  com¬ 
prising  a  posterior  and  most  extensive  portion,  the  choroid 
(chorioid),  an  intermediate  ciliary  body  (corpus  ciliare),  and  an 
anterior  diaphragm,  the  iris  ;  and  (3)  an  internal  and  thin  nervous 
tunic,  the  retina . 

The  refracting  media  are  :  (1)  The  most  posterior  and  most 
voluminous,  the  vitreous  body  (corpus  vitreum),  of  jelly-like 
consistence  ;  (2)  the  crystalline  lens  (lens  crystallina),  the  most 
dense  of  the  media  ;  and  (3)  an  aqueous  humour  that  occupies  the 
most  anterior  part  of  the  eyeball. 

Dissection. — In  order  that  a  complete  examination  may  be  made  of  the 
sclera  and  cornea  it  is  necessary  to  separate  them  from  the  structures  within. 
With  great  care  make  an  incision  with  a  knife  through  the  sclera  at  the 
equator.  The  underlying  choroid  must  not  be  injured  ;  therefore  the  incision 
must  stop  as  soon  as  pigment  becomes  visible.  Then  complete  the  incision 
round  the  equator  by  means  of  scissors.  The  separation  of  the  sclera  can  be 
very  readily  effected,  except  at  the  junction  of  the  sclera  and  cornea  and  at  the 
entrance  of  the  optic  nerve.  In  the  former  position  resistance  is  offered  by 
the  attachment  of  the  ciliary  muscle,  but  can  be  easily  overcome  by  using  a 
pair  of  closed  forceps  or  a  similar  blunt  instrument.  The  optic  nerve  must  be 
severed  immediately  it  has  pierced  the  sclera.  The  fibrous  tunic  of  the  eyeball 
is  now  divided  into  two  parts.  The  rest  of  the  specimen  must  be  preserved 
for  future  examination. 

The  sclera  is  a  dense,  resisting,  white  tunic,  of  considerable 
thickness  in  the  neighbourhood  of  the  optic  nerve,  and  fairly  thick 
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close  to  the  margin  of  the  cornea.  The  intermediate  part, 
however,  is  relatively  thin,  so  much  so,  indeed,  that  usually  the 
shimmer  of  the  dark  underlying  choroid  imparts  a  bluish  colour 
to  this  part  of  the  sclera. 

The  free  margin  of  the  sclera  (rima  cornealis),  with  which  the 
cornea  is  connected,  is  almost  perfectly  circular.  The  point  of 
entrance  of  the  optic  nerve  is  not  quite  at  the  posterior  pole  of 
the  eyeball,  but  slightly  below  and  lateral  to  it.  Here  the  fibrous 
sheath  of  the  nerve — derived  from  the  dura  mater  of  the  brain — • 
is  continuous  with  the  sclera,  and  bundles  of  nerve-fibres  pass 
through  small  orifices  in  the  sclera.  The  area  so  pierced  is  known 
as  the  cribrose  lamina  (lamina  cribrosa  sclerae). 

Between  the  sclera  and  the  choroid  is  the  perichoroideal  lymph 
space  (spatium  perichorioideale),  crossed  by  the  fine  ciliary  vessels 
and  nerves  and  a  loose  network  of  pigmented  connective  tissue 
known  as  the  lamina  fusca. 

The  cornea  is  transparent,  of  great  density,  and  nearly  circular 
in  outline.  Its  thickness  is  greatest  in  the  central  part  and 
becomes  less  towards  the  periphery.  The  edge  of  the  cornea  is 
overlapped  by  the  sclera  in  much  the  same  manner  as  a  watch- 
glass  is  overlapped  by  the  metal  rim  into  which  it  fits. 

The  choroid  (chorioidea)  forms  the  greater  part  of  the  middle 
tunic  of  the  eyeball,  and  is  thickest  about  the  entrance  of  the  optic 
nerve.  If  the  choroid  is  viewed  from  the  front,  a  triangular  or 
crescentic  area,  beginning  either  above  or  medial  to  the  entrance 
of  the  optic  nerve,  is  readily  distinguished  from  the  rest.  This  is 
the  tapetum ,  and  the  distinctive  appearance  of  the  choroid  in  this 
position  is  caused  by  the  presence  of  a  number  of  superposed 
layers  of  cells  (tapetum  cellulosum).  In  the  dog  the  tapetum  has 
a  metallic  lustre  and  is  often  of  a  golden  colour  with  a  whitish  or 
bluish  periphery. 

The  choroid  contains  four  strata  : — (1)  The  outermost,  the 
lamina  suprachorioidea,  resembling  the  lamina  fusca  of  the  sclera  ; 
(2)  the  lamina  vasculosa ,  containing  the  larger  blood-vessels  ;  (3) 
the  lamina  choriocapillarisy  mainly  consisting  of  a  rich  network  of 
capillary  vessels  ;  and  (4)  a  homogeneous  lamina  basalis.  The 
tapetum  occurs  between  the  two  vascular  layers. 

Dissection. — In  order  to  display  the  ciliary  body  an  eyeball  should  be  cut 
across  a  little  distance  in  front  of  the  equator,  and  the  vitreous  body  and 
crystalline  lens  carefully  removed  from  the  anterior  segment. 

The  ciliary  body  (corpus  ciliare)  consists  of  the  ciliary  processes 
and  the  ciliary  muscle.  The  ciliary  processes  (processus  ciliares) 
are  some  seventy  to  eighty  radially  arranged  ridge-like  thickenings 
of  the  body ;  each  ridge  becoming  taller  from  the  periphery 
centralwards  and  ending  abruptly  as  a  slightly  expanded 
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prominence.  A  portion  of  the  hyaloid  membrane  (membrana 
hyaloidea),  which  surrounds  the  vitreous  body,  is  applied  to  the 
ciliary  processes,  and  is  radially  thickened  and  folded,  so  as  to 
present  grooves  and  elevations  intimately  connected  with  the 
processes  and  the  depressions  between  them.  Immediately 
behind  the  ciliary  processes  there  is  a  circular  area,  almost 
entirely  smooth,  known  as  the  orbiculus  ciliaris ,  which,  however, 
is  Very  narrow  or  even  absent  in  the  medial  half  of  the  eye. 

The  ciliary  muscle  (m.  ciliaris)  consists  of  involuntary  fibres 
arranged,  for  the  most  part,  in  a  meridional  or  radiating  manner. 
Some  fibres,  however,  are  circular  in  direction.  In  a  sagittal 
section  of  the  eyeball  the  ciliary  muscle  forms  a  triangular  mass 
in  the  neighbourhood  of  the  junction  of  the  sclera  and  cornea. 
The  radiating  fibres  arise  from  the  corneo-scleral  junction  and 
the  pectinate  ligament  of  the  iris  and  are  attached  to  the  ciliary 
processes  and  the  orbiculus  ciliaris. 

Dissection. — The  iris  must  now  be  examined.  Its  posterior  surface  can  be 
studied  in  the  preparation  used  to  show  the  ciliary  body.  To  reveal  its 
anterior  surface  the  cornea  must  be  removed  from  another  eyeball. 

The  iris  is  a  muscular  diaphragm  placed  immediately  in  front 
of  the  crystalline  lens.  About  its  centre  is  an  almost  circular 
opening,  the  pupil  (pupilla),  which  during  life  varies  in  size  to 
regulate  the  amount  of  light  entering  the  eye.  The  variations  in 
size  are  governed  by  muscular  fibres  within  the  substance  of  the 
iris.  Some  of  these  are  disposed  in  a  circular  manner  and  act  as 
a  sphincter  (m.  sphincter  pupillse),  while  others  are  radially 
arranged  (m.  dilatator  pupillae). 

The  iris  has  two  margins.  One  (margo  pupillaris)  circum¬ 
scribes  the  pupil.  The  other  (margo  ciliaris)  is  connected  with 
the  ciliary  body  and,  by  the  pectinate  ligament  of  the  iris 
(ligamentum  pectinatum  iridis),  with  the  posterior  lamina  of  the 
cornea. 

Dissection. — The  retina  may  be  demonstrated  in  several  ways.  By 
carefully  removing  the  vitreous  body  from  the  eyeballs  which  have  been 
sectioned  sagittally  and  transversely,  a  good  view  of  the  retina  from  within 
can  be  obtained.  It  may  also  be  studied  in  the  specimen  in  which  the  sclera 
and  cornea  have  been  removed  for  the  exhibition  of  the  vascular  tunic.  In 
this  specimen  the  choroid,  ciliary  body,  and  iris  must  be  cautiously  removed 
bit  by  bit. 

The  pigmentary  (outermost)  layer  of  the  retina  is  so  closely 
adherent  to  the  deep  face  of  the  choroid  that  it  is  removed  with 
this  tunic.  The  rest  of  the  retina  consists  of  nervous  and  con¬ 
nective  tissue.  It  is  in  the  nervous  layers  that  the  fibres  of  the 
optic  nerve  have  their  origin,  a  circumstance  that  accounts  for  the 
gradual  increase  in  the  thickness  of  the  membrane  as  its  point  of 
connection  with  the  nerve  is  approached. 
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At  an  indistinct  line,  the  ora  serrata ,  close  to  the  margin  of  the 
ciliary  body,  the  nerve  elements  cease,  and  the  retina  suddenly 
becomes  thinner.  From  this  line  the  membrane  is  continued  over 
the  ciliary  body  (pars  ciliaris  retinae),  and  thence  on  to  the 
posterior  surface  of  the  iris  (pars  iridica  retinae). 

When  the  retina  is  viewed  from  within,  the  entrance  of  the 
optic  nerve  is  distinguished  as  a  slight,  round,  or  triangular 
elevation,  the  optic  papilla  (papilla  nervi  optici),  lying  a  little 
below  and  lateral  to  the  posterior  pole  of  the  eyeball.  Three  or 
four  small  arteries,  branches  of  the  central  artery  of  the  retina, 
with  their  satellite  veins,  radiate  from  the  papilla. 

Dissection. — To  obtain  the  isolated  vitreous  body  and  crystalline  lens,  the 
method  suggested  by  Anderson  Stuart  should  be  followed.  An  eyeball  is 
allowed  to  lie  untouched  for  some  time — one  to  three  days  according  to 
season.  An  incision  is  then  made  along  the  equator  through  the  three  tunics, 
and  the  two  halves  of  the  eyeball  gently  separated.  If  this  is  properly  done, 
the  vitreous  body  and  lens  may  be  allowed  to  drop  entire  into  water,  or  still 
better  into  a  stain  in  which  they  may  remain  for  some  minutes.  If  stained, 
the  specimen  should  be  well  washed  before  examination. 

The  vitreous  body  (corpus  vitreum)  is  a  transparent,  jelly-like 
substance  occupying  the  posterior  part  of  the  cavity  of  the  eyeball, 
and  intervening  between  the  crystalline  lens  and  the  retina.  In 
front,  adaptation  to  the  lens  necessitates  the  presence  of  a 
concavity,  the  hyaloid  fossa  (fossa  hyaloidea).  The  rest  of  the 
surface  of  the  body  is  convex  and  applied  to  the  retina  (optic  and 
ciliary  parts),  but  is  not  in  any  way  connected  with  this  tunic  of 
the  eyeball,  except  at  the  entrance  of  the  optic  nerve. 

The  surface  of  the  vitreous  body  is  covered  by  the  delicate 
hyaloid  membrane  (membrana  hyaloidea),  which,  over  the  ciliary 
body,  is  thickened  by  the  accession  of  radial  fibres.  This  thickened 
part  of  the  membrane  is  known  as  the  ciliary  zonule  (zonula  ciliaris), 
and  is  firmly  adherent  to  the  ciliary  processes  to  which  it  is 
adapted  by  a  series  of  radial  folds  and  grooves.  Close  to  the 
margin  or  equator  of  the  crystalline  lens  the  zonule  splits  into 
two  layers.  The  thinner  of  the  two  lines  the  hyaloid  fossa  ;  while 
the  much  thicker  anterior  layer  is  connected  with  the  capsule  of 
the  lens,  and  thus  forms  its  suspensory  ligament. 

Running  through  the  vitreous  body  from  the  optic  papilla  to 
the  back  of  the  lens  is  the  minute  hyaloid  canal  (canalis  hyaloideus) 
marking  the  line  of  the  embryonic  hyaloid  artery  (a.  hyaloidea),  a 
branch  of  the  central  artery  of  the  retina.  The  canal  cannot  be 
detected  in  adult  material  unless  the  vitreous  body  has  been 
stained. 

If  a  blow-pipe  be  introduced  through  the  suspensory  ligament, 
a  varicose  canal  surrounding  the  equator  of  the  lens  can  be  inflated. 
This  is  formed  by  the  zonular  spaces  (spatia  zonularia),  bounded  in 
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front  by  the  suspensory  ligament  of  the  lens  and  behind  by  the 
hyaloid  membrane  covering  the  vitreous  body. 

Dissection. — Separate  the  lens  from  the  vitreous  body  by  cutting  through 
the  suspensory  ligament. 

The  transparent  and  biconvex  crystalline  lens  (lens  crystallina) 
lies  between  the  iris  and  the  vitreous  body.  It  should  be  noted 
that  its  surfaces  in  the  dog  are  not  so  convex  as  in  other  domestic 
mammals.  A  zone  between  the  extreme  periphery  and  the  centre 
of  the  anterior  surface  (facies  anterior  lentis)  is  in  contact  with  the 
iris  ;  whereas  a  variable  amount  of  the  central  part  of  the  surface 
coincides  with  the  pupil.  The  posterior  surface  (facies  posterior 
lentis)  has  a  greater  curve  than  the  anterior  and  is  received  into 
the  hyaloid  fossa  of  the  vitreous  body.  The  central  points  of  the 
surfaces  are  known  as  the  anterior  and  posterior  poles  of  the  lens 
(polus  anterior  lentis  :  polus  posterior  lentis).  Joining  the  two 
poles  is  the  axis  of  the  lens  (axis  lentis).  In  accordance  with  the 
comparative  flatness  of  the  surfaces,  the  margin  or  equator  (aequator 
lentis)  is  moderately  sharp. 

If  the  lens  be  held  up  to  the  light,  fine  radiating  lines  may  be 
detected  spreading  out  from  the  central  point  of  each  surface. 
These  indicate  the  planes  of  contact  of  the  ends  of  the  fibres  (fibrae 
lentis)  that  compose  its  intimate  structure.  Covering  the  surface 
of  the  lens  is  a  homogeneous  membrane,  the  capsule  (capsula 
lentis),  thicker  over  the  anterior  than  over  the  posterior  surface. 

If  a  fresh  lens  be  crushed  between  the  fingers,  the  peripheral 
part  will  be  found  to  be  much  softer  than  the  more  central  part. 
A  hardened  lens  also  should  be  broken  by  pressure,  in  order  to 
demonstrate  the  concentric  disposition  of  the  laminae  of  fibres  that 
compose  it. 

Between  the  cornea  in  front  and  the  iris  and  central  part  of  the 
lens  behind  is  the  anterior  chamber  of  the  eye  (camera  oculi  anterior). 
In  the  angle  formed  by  the  cornea  and  iris,  the  angulus  iridis )  the 
aqueous  humour  finds  its  way  into  the  spatia  anguli  iridis  of  the 
ligamentum  pectinatum  iridis.  The  posterior  chamber  of  the  eye 
(camera  oculi  posterior)  is  a  circular  interval  bounded  by  the  iris, 
the  peripheral  part  of  the  anterior  surface  of  the  lens,  and  the 
projection  produced  by  the  anterior  extremities  of  the  ciliary 
processes.  The  two  chambers  communicate  with  each  other 
through  the  pupil,  and  are  filled  with  the  aqueous  humour. 

Dissection. — Remove  all  the  muscles,  etc.,  from  about  the  joint  between 
the  mandible  and  the  temporal  bone  on  that  side  of  the  head  which  is  yet  more 
or  less  intact. 

The  Mandibular  Joint  ( Articulatio  mandibularis) . — The  man¬ 
dibular  joint  occurs  between  the  mandibular  fossa  of  the  temporal 
bone  and  the  condyloid  process  of  the  mandible.  The  two  bony 
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surfaces,  however,  are  not  in  contact,  for  between  them  is  a  thin 
articular  disc  of  cartilage  (discus  articularis)  moulded  upon  the 
bony  articular  areas. 

The  joint  is  enclosed  by  a  capsule  (capsula  articularis)  attached 
around  the  articular  surfaces  of  the  two  bones  and  also  to  the 
circumference  of  the  articular  disc.  Thus  it  comes  to  pass  that 
there  are  two  joint-cavities  ;  one  between  the  temporal  bone  and 
the  disc,  the  other  between  the  disc  and  the  condyloid  process 
of  the  mandible  ;  each  with  its  own  synovial  lining.  In  general 
the  capsule  is  strong,  but  the  presence  of  the  temporo-mandibular 
ligament  (lig.  temporomandibulare)  makes  it  especially  so  laterally. 

From  the  conformation  of  the  bony  surfaces,  the  only  movements 
possible  in  the  joint  are  such  as  result  in  depression  and  elevation 
of  the  mandible. 

Dissection. — As  a  preliminary  to  the  removal  of  the  brain,  the  remains  of 
muscles,  etc.,  should  be  cleared  away  from  the  cranial  bones.  That  part  of 
the  mandible  which  is  still  in  position  should  also  be  taken  away,  as  well  as 
the  zygomatic  arch  of  that  side.  The  cranial  bones  must  now  be  cut  away 
piecemeal  with  bone  forceps  down  to  the  level  of  the  zygomatic  arch.  This 
must  be  done  very  cautiously,  in  order  that  the  fibrous  membrane  covering  the 
brain,  the  dura  mater,  may  escape  injury.  It  will  be  observed  that  the  dura  is 
closely  applied  to  the  inner  surface  of  the  cranial  bones,  and  that  it  is  particularly 
adherent  along  the  line  of  sutures.  Some  difficulty  will  be  experienced  in  the 
removal  of  the  bony  tentorium,  but  this  may  be  overcome  by  the  gradual  stripping 
of  the  membrane  from  the  bone. 

In  the  region  of  the  foramen  magnum  the  bone  between  the  two  occipital 
condyles  should  be  removed.  As  this  means  partial  destruction  of  a  connection 
between  the  occipital  bone  and  the  atlas,  note  should  be  taken  of  the  presence 
of  the  dorsal  atlanto-occipital  membrane  (membrana  atlanto-occipitalis  dorsalis), 
a  strong  membrane  passing  from  the  edge  of  the  arch  of  the  atlas  to  the  margin 
of  the  foramen  magnum. 

It  will  be  noticed  that  the  dura  mater  is  firmly  attached  to  the  edge  of  the 
foramen  magnum. 

Dura  mater  encephali. — The  brain  is  enclosed  within  three 
membranes,  or  meninges,  of  which  the  outermost,  and  at  the 
same  time  the  thickest  and  strongest,  is  the  dura  mater.  The 
function  of  this  membrane  is  a  double  one.  In  the  first  place 
it  affords  protection  to  the  brain,  which  it  completely  surrounds. 
In  addition  it  constitutes  the  periosteum  of  the  inner  surface  of 
the  cranial  bones,  as  evidenced  by  the  appearance  of  the  membrane 
when  it  is  stripped  from  the  bones.  The  exposed  surface  of  the 
dura  in  the  specimen  now  being  examined  presents  a  more  or 
less  ragged  appearance,  due  to  the  presence  of  stumps  of  vessels 
ruptured  during  separation  of  bone  from  membrane. 

Consequently,  the  dura  mater  within  the  cranium  may  be 
regarded  as  composed  of  two  layers  :  (i)  an  endocranial  or 

periosteal  layer,  and  (2)  a  supporting  layer  applied  to  the  brain 
and  forming  folds  between  certain  parts  of  this  organ.  In  certain 


222 


ANATOMY  OF  THE  DOG 


regions  the  two  layers  are  separated  by  venous  channels,  the 
blood-sinuses  of  the  dura.  One  of  these,  the  sagittal  sinus  (sinus 
sagittalis),  is  easily  recognised  as  it  runs  in  a  longitudinal  direction 
in  the  middle  line.  At  the  osseous  tentorium  the  sagittal  sinus 
divides  into  right  and  left  transverse  sinuses  (sinus  transversi), 
which  are  mainly  contained  in  the  temporal  meatus,  and  con¬ 
sequently  suffer  considerable  injury  during  the  removal  of  the 
bone. 

A  much  smaller  sinus,  the  occipital  (sinus  occipitalis),  sometimes 
difficult  of  demonstration,  lies  in  or  about  the  middle  line  behind 
the  tentorium,  that  is  to  say,  over  the  cerebellum. 

Dissection. — Raise  the  dura  mater  from  the  underlying  brain  and  make  as 
long  an  incision  as  possible  through  it  on  each  side  of  and  parallel  to  the  sagittal 
and  occipital  sinuses.  At  right  angles  to  the  first  incisions,  and  from  about  the 
middle  of  their  length,  make  an  incision  on  each  side  as  far  as  the  cut  edge  of 
the  cranial  bones. 

The  subdural  cavity  (cavum  subdurale) — a  potential  space 
between  the  dura  and  the  arachnoid — is  now  opened.  It  will  be 
observed  that  the  opposed  surfaces  of  the  two  membranes  are 
smooth  and  glistening,  and  moistened  by  a  small  quantity  of 
a  serous  fluid. 

The  falx  cerebri  is  one  of  the  folds  of  the  supporting  layer  of 
the  dura  mater.  It  lies  in  the  median  plane  between  the  two 
cerebral  hemispheres,  and  in  form  resembles  a  sickle  with  a 
gentle  curve.  The  convex  border  is  attached  to  the  middle  line 
of  the  cranial  vault  from  the  crista  galli  to  the  osseous  tentorium, 
and  contains  the  sagittal  sinus.  The  concave  border  is  inferior 
and  free. 

Dissection. — Cut  across  the  falx  cerebri  as  close  as  possible  to  its  anterior 
end,  and  turn  it  backwards.  Veins  from  the  interior  of  the  brain  will  now  be 
noted  joining  the  system  of  blood-sinuses  at  the  tentorium.  The  deep  veins 
join  to  form  a  straight  sinus  (sinus  rectus)  and  this,  in  its  turn,  joins  the  sagittal 
sinus.  The  converging  point  of  the  sinuses  is  known  as  their  confluence 
(confluens  sinuum). 

The  brain  must  now  be  removed.  Begin  by  cutting  across  the  medulla 
oblongata  on  a  level  with  the  foramen  magnum.  At  the  same  level  cut  the 
basilar  artery,  which  will  be  found  immediately  ventral  to  the  medulla,  and  the 
spinal  roots  of  the  accessory  nerves,  which  run  lateral  to  the  medulla.  Now 
introduce  the  handle  of  the  knife  under  the  medulla  and  gently  raise  the  brain 
from  the  base  of  the  cranium.  If  the  head  be  placed  in  a  vertical  position,  with 
the  nose  resting  on  the  table,  the  removal  of  the  brain  will  be  facilitated.  The 
nerves  and  vessels  associated  with  the  base  of  the  brain  are  thus  put  on  the 
stretch,  and  should  be  severed  one  by  one.  In  cutting  the  cerebral  nerves 
it  is  well  to  divide  them  close  to  the  dura  on  the  one  side,  and  close  to  the 
brain  on  the  other.  The  last  eight  nerves  are  fairly  close  together,  but  may  be 
distinguished  by  differences  in  size  and  mode  of  exit  from  the  cranium.  The 
twelfth  nerve  alone  leaves  by  the  hypoglossal  foramen.  Then  comes  a  group 
formed  by  the  eleventh,  tenth,  and  ninth,  which  leave  by  the  jugular  foramen. 
The  eighth  and  seventh  nerves  enter  the  internal  acoustic  meatus  in  company. 
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The  sixth,  a  small  nerve,  and  the  fifth,  the  largest  of  the  cerebral  nerves,  pierce 
the  dura  mater  close  together  at  the  medial  border  of  the  temporal  bone.  At 
this  stage  notice  that  a  small  lobule  of  the  cerebellum  is  lodged  in  a  depression 
of  the  temporal  bone.  Care  is  necessary  to  remove  the  lobule  without  injury. 

The  fourth  nerve  is  the  smallest  of  all  the  cerebral  nerves  and  appears 
round  the  side  of  the  cerebral  peduncle.  The  third  nerve  is  much  larger. 
The  next  structure  interfering  with  the  removal  of  the  brain  is  the  infundi¬ 
bulum,  a  hollow,  median  connection  between  the  tuber  cinereum  and  the 
hypophysis.  Just  in  front  of  the  infundibulum,  and  only  a  little  distance 
from  the  median  plane,  are  the  two  internal  carotid  arteries.  A  little  farther 
forward  and  about  the  same  distance  from  the  median  plane  are  the  optic  or 
second  cerebral  nerves. 

The  last  connection  of  the  brain  is  that  of  the  olfactory  nerves  as  they  pierce 
the  ethmoid  bone.  It  is  usually  very  difficult  to  extract  the  olfactory  bulbs, 
from  which  the  nerves  arise,  without  injury. 

If  the  brain  when  removed  is  not  sufficiently  hardened  to  allow  of  satisfactory 
dissection,  it  should  be  placed  in  a  5  per  cent,  solution  of  formaldehyde.  In 
any  case  its  dissection  is  better  postponed. 

The  dura  mater  and  the  other  structures  at  the  base  of  the 
cranium  should  now  be  examined.  The  dura  mater  covering 
the  basal  bones  of  the  cranium  is  removed  with  difficulty.  Not 
only  is  it  adherent  to  the  bones  ;  in  addition  it  forms  sheaths 
for  the  various  cerebral  nerves,  and  is  continuous,  through  the 
foramina  of  the  cranium,  with  the  periosteum  of  the  exterior. 

One  of  the  folds  of  dura  mater,  the  falx  cerebri,  has  been 
examined.  There  remain  two  others  :  the  tentorium  of  the 
cerebellum  and  the  diaphragm  of  the  sella  turcica. 

The  tentorium  cerebelli  is  interposed  between  the  cerebral 
hemispheres  and  the  cerebellum,  and,  in  the  dog,  contains  an 
extensive  central  bony  portion.  The  lateral  membranous  part 
is  attached  to  the  projecting  border  of  the  temporal  bone.  The 
free  edge  of  the  partition  bounds  an  opening  (incisura  tentorii) 
by  which  the  middle  and  posterior  cranial  fossae  communicate 
with  each  other,  and  can  be  traced  forwards  as  far  as  a  small 
projection  of  the  sphenoid  overhanging  the  orbital  fissure. 

A  rudimentary  diaphragma  sellcz  surrounds,  and  in  a  manner 
defines,  the  sella  turcica.  By  means  of  the  diaphragm  the 
hypophysis  is  firmly  retained  within  its  bony  bed. 

Nervi  cerebrales. — Each  cerebral  nerve,  on  its  exit  from  the 
cranium,  is  provided  with  a  sheath  derived  from  all  three  cranial 
meninges.  With  the  exception  of  the  optic  nerve,  however,  the 
identity  of  the  three  membranes  is  soon  lost  because  of  the 
disappearance  of  the  arachnoid  and  the  subsequent  blending  of 
the  aura  and  pia  mater. 

The  numerous  small  olfactory  nerves  leave  the  cranium  at 
once  by  the  foramina  of  the  ethmoid  bone.  The  optic  nerve 
also  makes  a  rapid  exit  by  the  foramen  which  bears  its  name. 
The  oculo-motor  nerve,  on  the  contrary,  travels  for  some  distance 
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within  the  substance  of  the  dura  mater  before  it  reaches  its  point 
of  exit,  the  orbital  fissure.  The  course  of  the  nerve  can  usually 
be  seen  without  dissection  as  it  follows  a  line  crossing,  very 
obliquely  lateralwards,  the  continuation  of  the  free  margin  of  the 
tentorium  cerebelli.  The  trochlear  nerve  will  be  found  just  under 
the  free  edge  of  the  tentorium  in  a  shallow  groove  on  the  anterior 
surface  of  the  temporal  bone  close  to  its  apex.  Thence  it  runs 
in  a  slightly  curved  manner  to  the  orbital  fissure. 

To  follow  the  trigeminal  nerve,  a  certain  amount  of  dissection 
is  needed.  The  nerve  has  two  roots  :  a  large  sensory  root  (portio 
major),  and  a  much  smaller  motor  root  (portio  minor).  Soon  after 
the  nerve  leaves  the  brain  it  passes  through  a  short  canal  in  the 
temporal  bone.  In  order  to  follow  the  nerve  satisfactorily  it 
is  necessary  to  strip  the  dura  mater  from  the  bone,  and  snip  away 
the  wall  of  the  canal.  Immediately  the  sensory  root  has  left  the 
canal  its  volume  is  considerably  increased  by  the  presence  of 
the  semilunar  ganglion  (ganglion  semilunare),  from  which  arise 
the  three  main  divisions  of  the  nerve,  namely,  the  ophthalmic, 
maxillary,  and  mandibular  nerves.  To  obtain  an  adequate  view 
of  the  ganglion  and  the  nerves  arising  therefrom,  the  dura  mater 
must  be  raised  from  them.  Very  great  care  is  needed  in  doing 
this,  since  the  membrane  is  intimately  adherent  to  the  ganglion 
and  the  nerves.  The  relatively  small  ophthalmic  nerve  (n. 
ophthalmicus)  has  an  intracranial  course  along  the  side  of  the 
cavernous  blood-sinus  to  the  orbital  fissure.  The  maxillary  nerve 
(n.  maxillaris)  travels  to  the  foramen  rotundum  parallel  to  the 
ophthalmic  nerve,  but  on  a  slightly  lower  level.  The  mandibular 
nerve  (n.  mandibularis),  immediately  on  leaving  the  semilunar 
ganglion,  traverses  the  foramen  ovale  and  thus  gains  the  exterior 
of  the  cranium.  The  small  compact  motor  root  of  the  trigeminal 
joins  the  mandibular  nerve,  and  will  be  found  underneath  the 
semilunar  ganglion. 

The  abducent  nerve  pierces  the  dura  mater  just  below  the 
point  at  which  the  trigeminal  nerve  enters  the  canal  in  the  temporal 
bone,  and  runs  to  the  orbital  fissure  medial  to  the  ophthalmic 
nerve  in  the  wall  of  the  cavernous  blood-sinus. 

As  previously  noted,  the  seventh  and  eighth  nerves  enter  the 
internal  acoustic  meatus.  In  a  later  dissection  the  seventh  nerve 
will  be  found  in  the  facial  canal,  which  it  traverses  to  gain  the 
exterior  of  the  cranium.  The  eighth  nerve  ends  in  the  temporal 
bone  in  association  with  the  internal  ear. 

The  ninth,  tenth,  and  eleventh  nerves  should  be  followed 
through  the  jugular  foramen.  As  the  ninth  nerve  emerges  from 
the  foramen  it  bears  the  petrosal  ganglion  (ganglion  petrosum), 
from  which  arises  the  small  tympanic  nerve  (n.  tympanicus).  This, 
after  passing  through  the  cavity  of  the  tympanum,  where  it  assists 
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filaments  from  the  carotid  plexus  (sympathetic  filaments  surround¬ 
ing  the  internal  carotid  artery)  to  form  the  tympanic  plexus , 
unites  with  a  delicate  nerve  from  the  geniculate  ganglion  of  the 
facial  to  become  the  lesser  sziperficial  petrosal  nerve ,  which 
joins  the  otic  ganglion.  Delicate  filaments  connect  the  petrosal 
ganglion  with  the  jugular  ganglion  of  the  vagus  and  the  cranial 
cervical  sympathetic  ganglion. 

The  presence  of  the  jugular  ganglion  on  the  vagus  as  it  is 
passing  through  the  foramen  of  this  name  should  be  verified  ; 
as  should  also  the  origin  of  the  auricular  ramus  from  the 
ganglion. 

The  Sinuses  of  the  Dura  Mater  ( Sinus  durce  matris). — The 
sagittal,  transverse,  occipital  and  straight  sinuses  have  already 
been  examined.  There  still  remain  for  dissection  the  cavernous 
and  petrosal  sinuses,  and  the  basilar  plexus. 

The  cavernous  sinus  (sinus  cavernosus)  lies  to  the  side  of  the 
sella  turcica,  and,  behind  the  infundibulum,  is  connected  with 
its  fellow  by  an  intercavernous  sinus.  Posteriorly  the  cavernous 
sinus  is  continuous  with  the  ventral  petrosal  sinus  (sinus  petrosus 
ventralis),  which  lies  between  the  apex  of  the  petrosal  bone  and 
the  body  of  the  sphenoid,  and  is  thence  continued  into  the  venous 
canal  between  the  petrosal  bone  and  the  basilar  part  of  the  occipital. 
There  is  a  transverse  connection  (plexus  basilaris)  between  the 
two  inferior  petrosal  sinuses  just  behind  the  dorsum  sellae. 

The  dorsal  petrosal  sinus  (sinus  petrosus  dorsalis),  running 
along  the  projecting  border  of  the  temporal  bone  and  com¬ 
municating  with  the  confluence  of  the  sinuses,  is  of  small  size 
in  the  dog. 

A.  carotis  interna. — Entering  the  cranium  by  emerging  from 
the  carotid  canal  at  the  apex  of  the  petrous  part  of  the  temporal 
bone,  the  internal  carotid  artery  pursues  a  course  in  the  cavernous 
sinus,  at  first  sinuous,  but  afterwards  more  direct.  Close  to  the 
orbital  fissure,  the  artery  pierces  the  dura  mater  and  divides  into 
branches  that  supply  blood  to  the  brain. 

The  branches  at  present  available  for  examination  are  one 
or  two  small  twigs  that  anastomose  with  the  middle  meningeal 
artery,  and  a  larger  anastomosis  (by  the  so-called  internal 
ophthalmic  artery)  with  the  ophthalmic  artery. 

A.  meningea  media. — The  middle  meningeal  artery  has  been 
observed  to  leave  the  first  part  of  the  internal  maxillary  artery 
and  enter  the  cranium  by  the  foramen  ovale.  Within  the  cranium 
the  artery  lies  between  the  parietal  bone  and  the  dura  mater, 
occupying  a  deep  groove  in  the  bone.  An  anastomosis  is  effected 
with  the  internal  carotid  artery. 

N.  petrosus  superficialis  major. — A  very  minute  nerve,  the 
greater  superficial  petrosal,  should  be  looked  for  underneath  the 
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semilunar  ganglion.  Arising  from  the  geniculate  ganglion  of 
the  facial  nerve,  it  enters  the  cranium  by  the  carotid  canal  and 
is  joined  by  the  deep  petrosal  nerve  from  the  sympathetic  carotid 
plexus.  The  compound  structure  thus  formed,  known  as  the 
Vidian  nerve  or  nerve  of  the  pterygoid  canal  (n.  canalis  pterygoidei), 
finally  joins  the  spheno-palatine  ganglion. 

Dissection. — The  cavity  of  the  nose  must  next  be  examined.  In  order 
to  expose  the  interior  of  the  cavity  the  skull  should  be  sawn  across  on  a  level 
with  the  sella  turcica,  and  a  sagittal  section  then  made  by  sawing  parallel 


Incisive  bone 


to  and  slightly  to  one  side  of  the  median  plane.  Thus  the  septum  of  the 
nose  will  be  preserved  intact  on  one  side  of  the  plane  of  section. 

Next  examine  the  entrance  to  the  nasal  cavity.  Observe  the  area  of 
pigmented  skin  surrounding  the  nostrils.  The  area  is  covered  with  depressed 
papules,  is  free  from  hairs,  and  in  a  state  of  health  is  moist  and  cool.  The 
cartilages  associated  with  the  nostrils  must  also  be  displayed. 

The  Nasal  Cavity  ( Cavum  nasi). — The  nasal  cavities  are 
elongated  passages  extending  from  the  nostrils  to  the  choanae 
(posterior  nares),  by  which  they  communicate  with  the  upper 
part  of  the  pharynx. 

The  cartilaginous  skeleton  of  the  nose  consists  almost  entirely 
of  the  cartilage  of  the  nasal  septum  (cartilago  septi  nasi)  with  its 
various  appendages.  This  projects  above  and  beyond  the  incisive 
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bones  and  has  its  dorsal  and  ventral  borders  prolonged  and  curved 
(as  dorsal  and  ventral  parietal  cartilages)  to  such  an  extent  and 
in  such  a  manner  that  they  meet  laterally.  In  addition,  there  is 
an  independent  accessory  cartilage  of  roughly  triangular  form, 
lateral  to  the  foregoing,  and  articulating  by  a  diarthrodial  joint 
with  the  ventral  parietal  cartilage. 

The  composition  of  the  septum  between  the  two  nasal  cavities 
will  be  disclosed  by  stripping  off  the  mucous  membrane  covering 
it.  The  septum  is  partly  bony,  partly  cartilaginous.  By  far  the 
greater  portion  of  the  bony  nasal  septum  (septum  nasi  osseum) 
is  formed  by  the  vomer  and  the  perpendicular  plate  of  the  ethmoid, 


Fig.  78. — Transverse  section  of  the  nose  on  a  level  with  the  third  incisor  tooth. 


but  ridges  projecting  from  the  frontal  and  nasal  bones  play  an 
auxiliary  part. 

The  cartilage  of  the  septum  fits  between  the  two  plates  of  the 
vomer,  and  fills  the  interval  between  this  bone,  the  perpendicular 
plate  of  the  ethmoid  and  the  nasal  bones.  As  already  stated,  the 
cartilage  is  continued  forwards  above  and  beyond  the  incisive 
bones,  where  it  is  more  or  less  movable. 

Dissection. — By  the  exercise  of  a  reasonable  amount  of  care,  the  septum 
may  be  removed  bit  by  bit  in  such  a  way  that  the  mucous  membrane  clothing 
its  opposite  side  is  left  intact.  This  permits  the  dissector  to  examine  the 
blood-vessels  and  nerves  of  the  partition.  In  removing  the  posterior  part  of 
the  septum  a  horizontal  plate  of  bone,  the  transverse  lamina  of  the  ethmoid, 
which  joins  the  vomer,  will  be  observed  to  cut  the  nasal  cavity  into  upper  and 
lower  divisions. 
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Like  that  of  the  nasal  cavity  generally,  the  mucous  membrane 
covering  the  septum  is  richly  supplied  with  both  vessels  and 
nerves.  The  vessels  are  derived  from  the  ethmoidal  branch  of 
the  ophthalmic  artery,  which  ramifies  over  the  upper  area  of  the 
septum,  and  the  nasal  branch  of  the  spheno-palatine  artery,  which 
supplies  the  lower  region. 

The  nerves  are  derived  from  two  sources  :  (i)  The  olfactory 
nerves  are  distributed  over  the  dorsal  and  posterior  part  of  the 
septum  and  also  supply  the  vomero-nasal  organ  ;  (2)  the  trigeminal 
nerve  contributes  branches  from  both  its  ophthalmic  and  its 
maxillary  divisions.  The  ethmoidal  branch  of  the  ophthalmic 
nerve  terminates  over  the  dorsal  part  of  the  septum,  and  the  nasal 
branch  of  the  spheno-palatine  nerve  supplies  the  lower  part. 

Dissection. — With  a  pair  of  scissors  cut  along  the  upper  border  of  the 
septal  mucous  membrane,  and  so  obtain  a  view  of  the  interior  of  the  nasal 
cavity. 

Each  nasal  cavity  is  narrow  and  elongated,  but  its  relative 
length  in  the  dog  is  largely  dependent  upon  the  breed.  Its 
narrow  dorsal  boundary  or  roof  is  formed  by  the  nasal  and 
frontal  bones,  while  the  palatine,  maxillary,  and  incisive  bones 
enter  into  the  composition  of  its  floor.  The  nasal  septum 
constitutes  the  medial  wall.  The  lateral  wall  is  very  uneven  as 
the  result  of  the  projection  of  the  turbinated  bones  and  the 
ethmoidal  cells  into  the  cavity.  The  dorsal  turbinated  bone 
(concha  nasalis  superior)  is  relatively  much  narrower  and  has  a 
smoother  surface  than  the  ventral  turbinated  bone  (concha  nasalis 
inferior).  The  ethmoidal  cells  form  an  elongated  triangular  mass 
insinuated  between  the  posterior  ends  of  the  two  turbinated 
bones. 

The  intrusion  of  the  turbinated  bones  divides  the  nasal  cavity 
into  passages,  the  meatus  nasi.  The  upper  meatus  (meatus  nasi 
superior)  is  narrow  and  shallow  ;  the  middle  meatus  (meatus  nasi 
medius)  is  short  and  narrow  and  divides  posteriorly  into  two 
parts,  the  upper  of  which  joins  the  meatuses  of  the  ethmoid  ; 
and  the  lower  meatus  (meatus  nasi  inferior)  is  narrow  in  front 
but  becomes  more  spacious  behind  after  having  been  joined  by  the 
lower  limb  of  the  middle  meatus.  These  three  passages  are 
put  into  communication  with  each  other  by  the  common  meatus 
(meatus  nasi  communis),  a  cleft-like  channel  intervening  between 
the  turbinated  bones  and  the  nasal  septum. 

As  was  observed  during  the  removal  of  the  septum,  the 
posterior  part  of  the  cavity  of  the  nose  is  divided  into  two  parts 
by  the  transverse  lamina  of  the  ethmoid.  The  dorsal  and  more 
extensive  portion  is  olfactory  in  function,  and  is  furnished  with  a 
thick  and  yellowish  mucous  membrane.  Below  the  lamina  is  the 
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naso-pharyngeal  meatus  (meatus  nasopharyngeus),  communicating 
with  the  pharynx  and  respiratory  in  function. 

The  most  anterior  part  of  the  nasal  cavity,  i.e.  that  part  corre¬ 
sponding  to  the  movable  septum,  forms  the  vestibule  of  the  nose 
(vestibulum  nasi)  and  contains  two  mucous  folds  continuous  with 
the  two  turbinated  bones.  The  dorsal  fold  as  such  soon  disappears, 
and  its  place  may  be  said  to  be  taken  by  two  short,  oblique  folds. 
The  ventral  fold  expands  anteriorly  and  ends  abruptly.  Close  to 
the  floor  of  the  vestibule,  and  on  a  level  with  the  end  of  the  ventral 
mucous  fold,  is  the  opening  of  the  naso-lachrymal  duct  (ductus 
nasolacrimalis)  by  which  the  tears  reach  the  nose. 

If  a  fine  probe  be  introduced  into  a  small  opening  at  the  side 
of  the  incisor  papilla,  it  will  traverse  the  naso-palatine  duct  (ductus 
nasopalatinus)  and  appear  in  the  floor  of  the  nasal  cavity  close  to 
the  septum  and  on  a  level  with  the  canine  tooth.  Into  the 
duct  opens  the  tubular  vomero-nasal  organ  (organon  vomero- 
nasale),  which  is  enclosed  in  the  vomero-nasal  cartilage  (cartilago 
vomeronasale)  situated  along  the  base  of  the  nasal  septum,  and 
is  innervated  by  the  olfactory  nerve  and  the  nasal  branch  of  the 
spheno-palatine. 

Dissection. — The  frontal  and  maxillary  sinuses  must  now  be  examined. 
The  former  was  opened  when  the  skull  was  sawn  longitudinally. 

The  maxillary  sinus  is  best  opened  from  the  outside.  As  a  preliminary 
step  the  infraorbital  canal  should  be  opened  up  and  cleared  of,  its  contents. 
The  inner  wall  of  the  canal  is  formed  by  a  thin  plate  of  bone  that  may  be 
easily  removed  without  injury  to  the  underlying  mucous  lining  of  the  sinus. 
The  bony  opening  may  be  enlarged  as  much  as  desired  and  the  mucous 
membrane  may  then  be  incised  to  such  an  extent  as  will  allow  of  a  good  view 
of  the  interior. 

The  maxillary  sinus  (sinus  maxillaris)  has  an  oval  outline  and 
coincides  in  extent  with  the  last  four  maxillary  teeth.  It  will  be 
noted  that  the  communication  between  the  sinus  and  the  nasal 
cavity  (aditus  nasomaxillaris)  is  large  and  oval,  but  is  not  in  the 
lowest  part  of  the  sinus.  The  aditus  opens  into  the  nasal  cavity 
close  to  where  the  ventral  limb  of  the  middle  meatus  joins  the 
inferior  meatus. 

The  frontal  sinus  (sinus  frontalis)  is  usually  of  good  size, 
and  more  or  less  perfectly  divided  into  two  or  more  parts,  but  in 
this  respect  much  depends  upon  the  breed  of  the  dog  that  is  being 
dissected.  The  sinus  opens  into  the  upper  ethmoidal  meatus  of 
the  nasal  cavity. 

Examination  of  the  mucous  membrane  covering  the  lateral 
wall  of  the  nasal  cavity  shows  that  a  certain  zone  in  the  vestibule 
is  distinguished  by  the  possession  of  pigment.  The  rest  of  the 
mucous  membrane  of  the  lateral  wall,  like  that  of  the  septum,  is 
divided  into  an  upper  olfactory  (regio  olfactoria)  and  a  lower 
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respiratory  region  (regio  respiratoria).  Though  the  olfactory 
membrane  is  thicker  than  that  over  the  rest  of  the  wall,  the  limits 
of  the  regions  are  not  recognisable  with  the  naked  eye.  The 
nerves  supplying  the  lateral  wall  of  the  cavity  are  similar  in  origin 
to  those  of  the  septum. 

Dissection. — Remove  the  muscles  that  still  remain  attached  to  the  spinous 
and  transverse  processes  of  the  vertebrae.  Then  open  the  vertebral  canal  by 
cutting  through  the  arches  of  the  vertebrae  just  within  the  articular  processes. 
Those  parts  of  the  bones  that  are  now  removed  must  be  left  attached  to  each 
other  :  in  other  words,  the  ligaments  connecting  them  must  be  preserved 
intact  for  future  study. 

This  dissection  will  expose  the  spinal  cord  within  its  membranes,  the  roots 
of  the  spinal  nerves,  and  certain  blood-vessels. 

Little  difficulty  will  be  experienced  in  demonstrating  a  series 
of  spinal  veins  emerging  from  the  vertebral  canal  by  the  inter¬ 
vertebral  foramina  ;  and,  if  the  spinal  cord  is  raised  somewhat 
from  the  bodies  of  the  vertebrae,  their  connection  with  a 
longitudinal  vertebral  sinus  on  each  side  will  be  revealed.  Into 
the  sinuses  open  veins  that  drain  the  bodies  of  the  vertebrae. 

Unless  the  subject  has  been  well  injected  it  will  be  difficult  to 
detect  the  small  spinal  arteries  that  enter  the  vertebral  canal  by 
the  intervertebral  foramina.  These  are  derived  from  the  vertebral, 
intercostal,  lumbar,  and  sacral  vessels,  reinforce  the  ventral 
spinal  artery,  and  supply  blood  to  the  spinal  cord,  the  spinal 
meninges,  and  the  bodies  of  the  vertebrae. 

The  Spinal  Meninges. — Surrounding  the  spinal  cord  are  three 
membranous  envelopes — the  meninges — continuous  with  those 
that  cover  the  brain.  A  certain  amount  of  soft  fat  covers  the 
outermost  of  these  and  must  be  removed  before  a  satisfactory 
examination  can  be  made. 

The  spinal  dura  mater  (dura  mater  spinalis)  is  in  the  form  of 
a  tough,  fibrous  tube,  continuous  with  the  cranial  dura  mater  at 
the  foramen  magnum  and  extending  into  the  sacrum.  The  tube 
is  of  uneven  calibre.  Wide  and  fitting  the  spinal  cord  loosely 
in  the  cervical  and  lumbar  regions,  it  is  narrower  and  much  more 
closely  applied  to  the  cord  in  the  thoracic  region.  Posteriorly  it 
tapers  rapidly  to  its  sacral  termination.  Along  each  side  the  roots 
of  the  spinal  nerves  pierce  the  wall  of  the  dural  tube,  and  in  doing 
so  derive  a  thin  fibrous  sheath  therefrom. 

Dissection. — The  dura  mater  must  now  be  carefully  slit  along  the  middle 
line.  This  having  been  done,  the  smooth  nature  of  the  interior  of  the  tube 
will  be  manifest.  The  interval  between  the  dura  and  the  arachnoid  is  known 
as  the  subdural  cavity  (cavum  subdurale). 

It  is  obvious  that  differences  exist  between  the  dura  mater 
covering  the  brain  and  its  continuation  over  the  spinal  cord.  The 
cranial  dura  mater  is  closely  adherent  to,  and  forms  the  periosteum 
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of,  the  cranial  bones.  The  spinal  dura  mater  is  separated  from  the 
vertebrae  by  a  space  (cavum  epidurale)  in  which  is  a  certain  amount 
of  fatty  tissue.  The  cranial  dura  mater  consists  of  two  layers,  from 
one  of  which  membranous  partitions  are  formed.  The  spinal  dura 
mater  corresponds  to  the  inner  of  these  two  layers  only.  Venous 
sinuses  are  present  in  the  cranial  dura  mater,  while  the  corre¬ 
sponding  membrane  of  the  spinal  cord  is  devoid  of  them. 

The  spinal  arachnoid  (arachnoidea  spinalis),  the  second  tubular 
investment  of  the  spinal  cord,  is  very  delicate  and  transparent. 
Continuous  anteriorly  with  the  arachnoid  of  the  brain,  posteriorly 
it  forms  a  loose  investment  for  the  cauda  equina  and  ends  by 
joining  the  other  meninges.  Between  the  arachnoid  and  the 
underlying  pia  mater  is  the  subarachnoid  space  (cavum  sub- 
arachnoidale). 

Dissection. — Remove  the  arachnoid  mater  from  a  length  of  the  cord  and  so 
expose  the  pia  mater. 

The  spinal  pia  mater  (pia  mater  spinalis)  is  a  thin  but  tough, 
fibrous  and  vascular  membrane  closely  applied  to  the  surface  of 
the  cord  and  continued  into  the  ventral  median  fissure. 

Connecting  the  pia  mater  with  the  dura  mater  and  suspending 
the  cord  in  the  dural  sheath,  the  denticulate  ligament  (ligamentum 
denticulatum)  is  attached  continuously  along  the  lateral  border 
of  the  spinal  cord.  Its  connection  with  the  dura  mater,  however, 
is  interrupted  and  in  the  form  of  pointed  teeth,  which  reach  the 
dura  mater  between  the  apertures  of  exit  of  successive  spinal 
nerves. 

The  Spinal  Cord  (. Medulla  spinalis'). — The  spinal  cord  is  a 
bilaterally  symmetrical  cylindrical  mass  of  nerve  matter  extending 
from  the  foramen  magnum,  where  it  is  continuous  with  the  medulla 
oblongata  of  the  brain,  to  the  seventh  lumbar  vertebra.  Its  caudal 
extremity  rapidly  tapers,  thus  forming  the  conus  medullaris , 
beyond  which  is  the  filum  terminale.  The  last  named  is  a  thin, 
thread-like  structure,  mainly  composed  of  pia  mater,  but  containing 
some  small  amount  of  nervous  tissue. 

A  certain  degree  of  dorso-ventral  flattening  is  observable  in 
most  of  the  spinal  cord,  but  this  is  trifling  in  the  thoracic  region 
and  absent  in  the  conus  medullaris.  The  thickness  of  the  cord 
is  not  uniform.  Those  parts  are  thickest  from  which  spring  the 
nerves  forming  the  limb-plexuses.  Thus  it  comes  to  pass  that 
there  are  two  enlargements,  a  cervical  swelling  (intumescentia 
cervicalis)  and  a  lumbar  swelling  (intumescentia  lumbalis).  The 
longest  stretch  with  a  uniform  diameter  is  the  thoracic  part  of 
the  cord. 

Leaving  each  side  of  the  spinal  cord  are  thirty-four  or  thirty-five 
spinal  nerves  (nervi  spinales),  classified  according  to  the  vertebrae 
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Fig.  79. — Cauda  equina.  The  dura  mater  is  coloured  blue 
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behind  which  they  leave  the  vertebral  canal.  The  number  of 
nerves  agrees  with  the  number  of  vertebrae  in  the  thoracic, 
lumbar,  and  sacral  regions  ;  but  in  the  cervical  region  there 
are  eight  nerves,  the  first  leaving  the  vertebral  canal  by  the 
intervertebral  foramen  of  the  atlas.  The  number  of  coccygeal 
nerves  is  four  or  five. 

Each  spinal  nerve  is  formed  by  the  union  of  two  roots,  a  dorsal 
and  a  ventral.  Each  root  in  its  turn  is  compounded  of  a  number  ol 
rootlets  that  leave  the  lateral  aspect  of  the  cord.  The  rootlets  of 
the  dorsal  root  leave  the  cord  along  a  definite  line  ;  but  those  of 
the  ventral  root  emerge  from  a  narrow  longitudinal  area.  The  two 
roots  pierce  the  dura  mater  separately,  though  close  together, 
and  join  to  form  the  mixed  spinal  nerve  within  the  intervertebral 
foramen,  except  in  the  sacral  and  coccygeal  regions,  where  union 
takes  place  within  the  vertebral  canal.  Immediately  before  the 
union  is  effected  the  dorsal  root  expands  into  an  oval  grey  swelling, 
the  spinal  ganglion  (ganglion  spinale). 

Because  of  the  disparity  in  the  length  of  the  spinal  cord  and  the 
vertebral  canal  that  contains  it,  and  because  the  cord  only  reaches 
as  far  as  the  seventh  lumbar  vertebra,  it  follows  that  all  the  spinal 
nerves  do  not  leave  the  cord  on  a  level  with  their  foramina  of  exit 
from  the  canal.  In  other  words,  it  is  necessary  that  most  of  the 
nerves  must  travel,  for  a  longer  or  shorter  distance,  within  the 
vertebral  canal  before  gaining  egress.  Only  the  first  six  nerves 
pass  straight  and  immediately  from  the  spinal  cord  to  the  inter¬ 
vertebral  foramina.  At  the  seventh  cervical  nerve  an  obliquity 
begins  and  thereafter  gradually  increases  to  such  a  degree  that 
the  terminal  part  of  the  cord  is  surrounded  by  a  cluster  of  nerve- 
roots  known  as  the  cauda  equina. 

Dissection. — Now  cut  the  spinal  nerves  at  the  intervertebral  foramina  and 
remove  the  spinal  cord  from  the  vertebral  canal. 

The  membranes  should  be  re-examined  at  this  stage,  and  the  ventral  spinal 
artery  (a.  spinalis  ventralis)  recognised  as  it  runs  along  the  ventral  median 
fissure  of  the  cord.  When  this  has  been  done,  the  membranes  must  be 
removed,  so  that  the  exterior  of  the  cord  itself  may  be  studied. 

By  examination  of  the  exterior  of  the  spinal  cord  the  dissector 
may  readily  satisfy  himself  as  to  its  bilateral  symmetry.  A  deep 
ventral  median  fissure  (fissura  mediana  ventralis)  runs  the  full 
length  of  the  ventral  aspect  and,  in  conjunction  with  a  faint 
dorsal  median  groove  (sulcus  medianus  dorsalis),  divides  the 
surface  into  two  symmetrical  halves.  Each  half  is  subdivided 
into  three  funiculi  (ventral,  lateral,  and  dorsal)  by  the  dorsal  and 
ventral  lateral  grooves  (sulcus  lateralis  dorsalis  :  sulcus  lateralis 
ventralis)  along  which  the  dorsal  and  ventral  rootlets  of  the 
spinal  nerves  emerge.  Of  the  two,  the  dorsal  lateral  groove  is 
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much  the  more  definite,  and  persists  on  the  conus  medullaris  after 
the  ventral  lateral  groove  has  disappeared.  In  the  cervical  region, 
a  dorsal  intermediate  groove  (sulcus  intermedins  dorsalis)  divides 
the  dorsal  funiculus  into  a  medial  fasciculus  gracilis  of  Goll  and 
a  lateral  fasciculus  cuneatus  of  Burdach.  Goll’s  fasciculus  is 
much  the  narrower. 

Sections  should  be  made  across  the  cord  in  different  regions 
and  the  cut  surfaces  studied.  In  these  the  bilateral  nature  of 
the  cord  is  obvious.  The  ventral  median  fissure  cuts  into  it  to  a 
considerable  depth,  and  a  dorsal  median  septum  (septum  medianum 
dorsale)  continues  the  dorsal  median  groove  into  the  interior. 
Each  half  contains  grey  and  white  matter  ;  the  former  more 
deeply  placed  and  in  the  form  of  a  curved  or  comma-shaped 
mass.  The  grey  matter  is  continued  from  one  side  of  the  cord  to 
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Fig.  8o. — Diagram  of  a  transverse  section  of  the  spinal  cord. 


the  other  by  the  dorsal  and  ventral  grey  commissures  (commissura 
dorsalis  grisea  :  commissura  ventralis  grisea),  between  which  is  the 
central  canal  of  the  cord  (canalis  centralis)  surrounded  by  the 
central  grey  matter. 

The  exact  shape  of  the  sectional  area  of  the  grey  matter  varies 
considerably  in  different  regions,  but  in  the  main  it  may  be  indicated 
by  saying  that  it  resembles  the  capital  letter  H  ;  the  cross-bar  of 
the  letter  being  represented  by  the  grey  commissures.  Each  half 
of  the  cord  contains  a  dorsal  and  ventral  column  of  grey  matter 
(columna  dorsalis  :  columna  ventralis),  of  which  the  ventral  is  the 
larger,  and  terminates  bluntly  some  distance  from  the  surface. 
The  dorsal  column  approaches  the  surface  very  nearly,  and 
terminates  in  sections  in  a  pointed  apex,  which  is  capped  by 
a  particular  kind  of  grey  matter  called  substantia  gelatinosa 
(Rolandi)  from  its  semi-transparent  character.  Occasionally  a 
slight  constriction,  or  neck  (cervix  columnae  dorsalis),  marks  off 
this  column  from  the  rest  of  the  grey  matter. 


ANATOMY  OF  THE  DOG 


235 


In  some  regions  of  the  cord  a  projection — the  lateral  column 
(columna  lateralis) — may  be  detected  opposite  the  grey  com¬ 
missures  ;  and  it  is  often  difficult  to  define  clearly  the  boundary 
of  the  grey  matter  in  the  concavity  formed  by  the  dorsal  and 
ventral  columns,  owing  to  the  presence  of  th <t  formatio  reticularis , 
an  admixture  of  grey  and  white  matter. 


Fig.  81. — Transverse  sections  of  the  spinal  cord  at  different  levels,  drawn  to  scale. 

C.  3,  etc.,  indicate  the  segments. 


The  grey  columns  are  largest  in  the  cervical  and  sacral  regions 
and  particularly  so  on  a  level  with  the  origin  of  those  nerves  that 
form  the  limb-plexuses  ;  while  they  are  smallest  in  the  thoracic 
and  early  lumbar  regions. 

The  white  matter  is  disposed  external  to  the  grey  columns,  and 
consequently  is  divided  into  the  three  funiculi  already  mentioned. 
A  dorsal  funiculus  (funiculus  dorsalis),  triangular  in  section,  lies 
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between  the  dorsal  grey  column  and  the  dorsal  median  septum. 
A  lateral  funiculus  (funiculus  lateralis)  occupies  the  concavity 
lateral  to  the  grey  columns.  A  ventral  funiculus  (funiculus 
ventralis)  fills  the  interval  between  the  ventral  grey  column 
and  the  ventral  median  fissure.  The  two  ventral  funiculi  are 
connected  across  the  bottom  of  the  fissure  by  the  white  commissure 
(commissura  ventralis  alba).  From  the  circumstance  that  the 
ventral  grey  column  does  not  reach  the  surface,  it  is  obvious 
that  the  lateral  and  ventral  white  funiculi  are  only  imperfectly 
separated. 

As  previously  stated,  in  the  cervical  region  the  dorsal  funiculus 
is  divided  into  a  fasciculus  gracilis  and  a  fasciculus  cuneatus  by 
the  dorsal  intermediate  groove. 

The  Brain  ( Encephalon ). — It  is  best  to  begin  the  examination 
of  the  brain  by  a  general  inspection  of  its  external  conformation. 
The  organ  in  its  entirety  has  an  irregularly  ovoid  shape,  the 
broader,  posterior  end  being  formed  mainly  by  the  medulla 
oblongata  and  the  cerebellum,  but  partly  also  by  the  cerebral 
hemispheres.  The  laterally  compressed  anterior  extremities  of  the 
cerebral  hemispheres,  capped  by  the  olfactory  bulbs,  constitute 
the  narrow  end  of  the  ovoid.  Of  all  the  component  parts  of  the 
organ,  the  cerebral  hemispheres  are  by  far  the  most  bulky,  and 
it  is  these  that  contribute  the  greatest  transverse  diameter. 

Viewed  from  the  dorsal  aspect  the  hemispheres  are  the  most 
conspicuous  objects,  though  a  part  of  the  cerebellum  may  be  seen 
as  well  as  a  small  section  of  the  medulla  oblongata.  A  longitudinal 
fissure  (fissura  longitudinalis  cerebri)  separates  the  two  hemi¬ 
spheres,  while  a  transverse  fissure  (fissura  transversa  cerebri) 
divides  the  hemispheres  and  the  cerebellum  from  each  other. 

On  regarding  the  brain  from  the  ventral  aspect  a  considerable 
number  of  structures  are  distinguishable.  Of  these,  only  the  most 
conspicuous  need  be  mentioned  here.  Continuous  with  the  spinal 
cord  at  the  posterior  end  of  the  brain  is  the  medulla  oblongata , 
a  dorso-ventrally  flattened  column  somewhat  similar  to  the  spinal 
cord  in  external  appearance.  Immediately  in  front  of  the  medulla 
there  is  a  broad,  transverse  band,  the  pons,  which  can  be  readily 
followed  laterally  into  the  cerebellum.  Appearing  at  the  anterior 
border  of  the  pons  are  two  thick,  rounded  cords,  the  cerebral 
peduncles ,  which,  after  a  diverging  course,  disappear  into  the 
cerebral  hemispheres.  Between  the  two  peduncles  is  a  depression, 
the  interpeduncular  fossa ,  containing  a  white  eminence,  the 
mammillary  body ,  and  a  grey  prominence,  the  tuber  cinereum. 
With  the  latter,  the  hypophysis  is  connected  by  the  hollow  stalk¬ 
like  infundibulum .  The  optic  tracts  approach  each  other  and 
finally  blend  at  the  optic  chiasma,  which  lies  immediately  in  front 
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of  the  tuber  cinereum.  The  rest  of  the  ventral  view  is  occupied 
by  parts  of  the  cerebral  hemispheres. 

The  Cranial  Meninges. — Of  the  three  membranous  coverings 
of  the  brain,  the  dura  mater  has  already  been  examined. 

Continuous  with,  and  structurally  similar  to  the  corresponding 
membrane  of  the  spinal  cord,  the  arachnoid  of  the  brain  (arach- 
noidea  encephali)  is,  for  the  most  part,  closely  related  to  the 
pia  mater.  Over  the  summit  of  the  cerebral  convolutions  the 
two  membranes  form  practically  a  single  covering,  but  in  other 


Fig.  82. — The  base  of  the  brain, 
ii,  iii,  etc.,  refer  to  the  cerebral  nerves. 


situations  they  are  separated  by  a  subarachnoid  space  (cavum 
subarachnoidale),  of  variable  depth,  across  which  passes  a  felt- 
work  of  fine  fibres.  In  some  places,  for  example  at  the  base 
of  the  brain,  the  subarachnoid  space  is  considerable  and  forms 
subarachnoid  cisterns  (cistern ae  subarachnoidales).  A  cistern  of 
some  magnitude  exists  between  the  medulla  and  the  cerebellum 
(cisterna  cerebellomedullaris).  Another  lies  over  the  inter¬ 
peduncular  fossa  (cisterna  interpeduncularis).  A  third  is  related 
to  the  optic  chiasma  (cisterna  chiasmatis),  and  is  continuous  on 
each  side  with  a  small  cistern  in  the  lower  part  of  the  Sylvian 
fissure  (cisterna  fossae  lateralis  cerebri). 
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The  thin  pia  mater  of  the  brain  (pia  mater  encephali)  follows 
all  the  inequalities  of  its  surface,  and  is  highly  vascular  since  the 
smaller  branches  of  the  chief  cerebral  arteries  ramify  in  it 
preparatory  to  entering  the  brain-tissue.  Consequently,  when 
the  membrane  is  raised,  its  deep  surface  is  rough  and  shaggy 
from  the  presence  of  minute  ruptured  vessels. 

Later  dissection  will  show  that  folds  of  pia  mater  are  included 
in  the  transverse  fissure  between  the  cerebrum  and  the  cerebellum, 
and  between  the  cerebellum  and  the  medulla  oblongata. 

Dissection. — Cautiously  strip  the  arachnoid  from  the  base  of  the  brain, 
and  follow  the  arteries  thus  exposed  as  far  as  possible  without  injury  to  the 
brain-tissue. 

The  Arteries  of  the  Brain. — The  brain  is  supplied  with  blood 
from  three  main  sources,  namely,  the  single  basilar  artery  and 
the  right  and  left  internal  carotid  arteries. 

Arteria  basilaris. — The  basilar  artery  is  formed  within  the 
vertebral  canal  by  the  union  of  branches  of  the  right  and  left 
cerebro-spinal  arteries.  The  single,  median  vessel,  so  formed, 
enters  the  cranium  by  the  foramen  magnum  and  runs  ventral 
to  the  medulla  and  pons  to  end  by  dividing  into  right  and  left 
branches  a  short  distance  behind  the  mammillary  body.  In  its 
course  the  basilar  artery  contributes  a  number  of  small  branches 
to  the  medulla  and  pons,  and  about  its  termination  a  multitude 
of  fine  branches  leave  it  to  enter  the  apertures  of  the  posterior 
perforated  substance  between  the  cerebral  peduncles. 

In  addition  the  basilar  artery  has  branches  of  larger  size  and 
specific  name.  (1)  The  posterior  cerebellar  arteries  (aa.  cerebelli 
posteriores)  arise  close  to  the  foramen  magnum  and  run,  right 
and  left,  round  the  lateral  margins  of  the  medulla  oblongata  to 
be  expended  in  the  cerebellum.  (2)  The  small  internal  auditory 
arteries  (aa.  auditivae  internae)  are  branches  either  of  the  basilar 
or  of  the  posterior  cerebellar  arteries.  Each  enters  a  temporal 
bone  along  with  the  acoustic  nerve  and  ends  in  the  tympanum. 

(3)  The  anterior  cerebellar  arteries  (aa.  cerebelli  anteriores)  leave 
the  terminal  branches  of  the  basilar  artery.  Bending  round  the 
lateral  borders  of  the  mid-brain,  and  following  the  pons,  they 
terminate  chiefly  over  the  anterior  surface  of  the  cerebellum. 

(4)  After  the  origin  of  the  anterior  cerebellar  arteries,  the  two 
terminal  branches  of  the  basilar  may  be  regarded  as  becoming 
the  posterior  cerebral  arteries  (aa.  cerebri  posteriores).  Each  of 
these  is  joined  by  the  posterior  communicating  branch  of  the 
internal  carotid  artery,  and  then  disappears  from  the  present 
dissection  by  passing  between  the  cerebral  hemisphere  and  the 
cerebral  peduncle.  The  posterior  cerebral  arteries  are  chiefly 
concerned  in  supplying  the  posterior  part  of  the  cerebral 
hemispheres. 
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Arteria  carotis  interna. — The  termination  of  the  internal 
carotid  artery  will  be  found  immediately  lateral  to  the  optic 
chiasma.  About  this  point  the  artery  contributes  a  posterior 
communicating  branch  (a.  communicans  posterior)  to  the  posterior 
cerebral  artery,  and  then  immediately  divides  into  the  middle 
and  anterior  cerebral  arteries. 

The  middle  cerebral  artery  (a.  cerebri  media)  gains  the  lateral 
cerebral  (Sylvian)  fissure,  and  spreads  out  over  almost  the  whole 
of  the  lateral  surface  of  the  cerebral  hemisphere.  A  small  choroidal 
artery  (a.  chorioidea)  leaves  the  middle  cerebral  close  to  its 
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Fig.  83. — Arteries  at  the  base  of  the  brain. 


origin,  and  follows  the  optic  tract  to  end  in  the  choroid  plexus  of 
the  lateral  ventricle. 

The  anterior  cerebral  artery  (a.  cerebri  anterior)  passes  dorsal 
to  the  optic  nerve,  and,  converging  upon  the  median  plane,  either 
fuses  with  its  fellow  artery  of  the  other  side  of  the  brain,  or 
is  joined  to  this  by  a  transverse  anterior  communicating  artery 
(a.  communicans  anterior).  It  ends  by  ramifying  over  the  medial 
surface  of  the  hemisphere. 

Circulus  arteriosus . — The  anastomoses  mentioned  above  result 
in  the  production  of  the  arterial  circle  (of  Willis)  which  lies  in  the 
depressed  area  in  front  of  the  pons.  Anteriorly  the  circle  is 
formed  by  the  direct  or  indirect  union  of  the  anterior  cerebral 
arteries.  Laterally  the  posterior  communicating  arteries  link  the 
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anterior  to  the  posterior  part  of  the  circle,  which  is  completed 
behind  by  the  two  terminal  branches  of  the  basilar  artery. 

Dissection. — Remove  the  membranes  and  vessels  from  the  base  of  the 
brain.  This  must  be  done  with  the  utmost  care  in  order  to  avoid  injury  to 
the  brain-tissue  generally,  but  especially  to  prevent  tearing  away  the  roots  of 
the  several  cerebral  nerves.  The  relation  of  the  pia  mater  to  the  nerve- roots 
is  so  intimate  that  it  is  safest  to  cut  the  membrane  with  scissors  around  each 
root. 

It  is  well  to  preface  the  detailed  examination  of  the  brain 
by  a  cursory  inspection  of  certain  structures  at  its  base. 

The  ventral  aspect  of  the  medulla  oblongata  is  divided  into 
two  lateral  halves  by  a  median  ventral  fissure  continuous  with 
the  ventral  fissure  of  the  spinal  cord  and  bounded  on  each  side 
by  a  prominent  white  strand,  the  pyramid ,  which  disappears  under 
the  pons.  The  median  fissure  terminates  abruptly  at  the  foramen 
ccecum,  a  blind  depression  close  to  the  pons.  Lateral  to  the 
pyramid,  and  separated  from  it  by  a  shallow  groove,  is  the  oval 
facial  tubercle.  Immediately  in  front  of  this  is  a  transverse 
prominence,  the  corpus  trapezoideum.  The  prominent  pons  forms 
a  convex  elevation,  and  is  continued  laterally  into  the  cerebellum. 
The  broad  rounded  cerebral  peduncles  appear  from  underneath 
the  pons  and,  diverging  somewhat,  disappear  into  the  cerebral 
hemispheres.  Consequent  upon  their  divergence,  a  depressed  area, 
the  interpeduncular  fossa  (fossa  interpeduncularis)  is  produced  ; 
the  anterior  boundaries  of  which  are  formed  by  the  optic  tracts — 
white  cords  appearing  at  the  edge  of  the  piriform  lobe  of  the 
cerebrum — and  the  optic  chiasma  produced  by  the  union  of  the 
two  tracts.  The  posterior  part  of  the  fossa  is  formed  mainly  by 
the  posterior  perforated  substance  (substantia  perforata  posterior), 
which  derives  its  name  from  the  presence  in  it  of  numerous  small 
openings  by  which  blood-vessels  reach  the  deeper  brain-tissue. 
The  anterior  portion  of  the  fossa  is  occupied  by  the  mammillary 
body  and  the  tuber  cinereum.  The  mammillary  body  (corpus 
mamillare)  is  a  prominent  white  object,  frequently  showing 
indications  of  its  double  nature,  connected  with  the  two  columns 
of  the  fornix.  The  tuber  cinereum  is  a  less  prominent  grey 
elevation,  between  the  mammillary  body  and  the  optic  chiasma, 
connected  by  a  hollow  stalk,  the  infundibulum ,  with  the 
hypophysis. 

On  a  level  with  the  interpeduncular  fossa,  the  cerebral  hemi¬ 
sphere  is  raised  into  a  piriform  lobe  (lobus  piriformis),  a  small 
anterior  continuation  of  which  is  separated  from  the  main  mass 
by  a  deep  transverse  depression  in  which  the  middle  cerebral 
artery  lies.  In  front  of  the  depression  is  the  olfactory  lobe  (lobus 
olfactorius),  consisting  of  the  olfactory  bulb  (bulbus  olfactorius) 
from  which  arises  a  flattened  white  band,  the  olfactory  tract  (tractus 
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olfactorius).  At  its  posterior  extremity  the  tract  divides  into 
medial  and  lateral  stria  ;  the  former  disappearing  into  the  fissure 
between  the  two  hemispheres  ;  the  lateral  stria  coursing,  as  a  white 
band,  across  the  surface  of  the  anterior  prolongation  of  the  piriform 
lobe,  and  finally  disappearing  in  the  prominent  part  of  this  lobe. 
Between  the  two  striae  is  a  grey  eminence,  the  olfactory  trigone 
(trigonum  olfactorium),  the  greater  part  of  which  is  pitted  with 
holes  and  thus  constitutes  the  anterior  perforated  substance 
(substantia  perforata  anterior). 

The  Cerebral  Nerves  ( Nervi  cerebr ales). — Twelve  cerebral 
nerves  arise  from  each  half  of  the  brain.  These  are  either  named 
numerically  or  are  given  names  signifying  their  function,  distribu¬ 
tion,  or  some  notable  characteristic,  as  follows  : — 


First  cerebral  nerve 

Second 

33 

31 

Third 

33 

3? 

Fourth 

33 

33 

Fifth 

33 

33 

Sixth 

33 

33 

Seventh 

33 

33 

Eighth 

33 

33 

Ninth 

33 

33 

Tenth 

33 

33 

Eleventh 

33 

33 

Twelfth 

33 

33 

Nervus  olfactorius. 
opticus, 
oculomotorius. 
trochlearis. 
trigeminus, 
abducens. 
facialis, 
acusticus. 
glossopharyngeus. 
vagus, 
accessorius, 
hypoglossus. 


33 

33 

33 

33 

33 

13 

33 

33 

33 

33 


33 


Each  cerebral  nerve  is  connected  with  cells  in  the  interior  of 
the  brain  from  which  it  can  be  traced  to  some  definite  point  on 
the  exterior  where  it  has  what  is  generally  called  its  “  superficial 
origin.”  The  superficial  origins  of  the  various  nerves  should  now 
be  determined. 

Numerous  small  olfactory  nerves  leave  the  olfactory  bulb  and 
immediately  enter  the  foramina  of  the  ethmoid  bone.  They  are 
usually  left  behind  when  the  brain  is  removed.  The  optic  nerve 
is  a  large  round  cord  leaving  the  optic  chiasma.  The  oculomotor 
nerve  has  origin  from  the  cerebral  peduncle  about  the  middle  of 
its  length  and  towards  its  medial  border.  Since  the  origin  of  the 
trochlear  nerve  is  from  the  anterior  medullary  velum,  it  cannot  be 
demonstrated  at  present.  The  nerve  itself,  however,  will  be  found 
curving  round  the  lateral  border  of  the  cerebral  peduncle,  in  the 
interval  between  this  and  the  cerebrum  and  cerebellum.  The 
trochlear  is  the  smallest  of  the  cerebral  nerves.  The  trigeminal 
nerve  is  the  largest  of  the  cerebral  group,  and  arises  by  two  roots 
from  the  lateral  part  of  the  pons.  Of  the  roots,  the  larger  (portio 
major)  is  sensory  in  function  ;  while  the  much  smaller  medial  root 
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(portio  minor)  is  motor.  The  abducent  nerve  has  its  origin  from 
the  most  anterior  part  of  the  groove  forming  the  lateral  limit  of 
the  pyramid  of  the  medulla  oblongata.  The  facial  and  acoustic 
nerves  arise  together  from  the  lateral  extremity  of  the  corpus 
trapezoideum.  The  facial  is  the  more  medial,  and  slightly  the 
smaller.  From  the  lateral  border  of  the  ventral  surface  of  the 
medulla,  a  series  of  nerve  rootlets  take  origin.  These  join  to  form 
the  glosso-pharyngeal ,  vagus ,  and  accessory  nerves.  The  accessory 
nerve,  in  addition  to  its  medullary  roots,  contains  fibres  derived 
from  the  cervical  part  of  the  spinal  cord.  These  unite  to  form  a 
single  strand  that  enters  the  cranium  by  the  foramen  magnum  and 
joins  the  medullary  roots  to  form  the  complete  nerve.  The 
hypoglossal  nerve  arises  by  several  rootlets  from  the  posterior 
part  of  the  groove  lateral  to  the  pyramid. 

Dissection. — As  a  preliminary  to  the  examination  of  the  surface  of  the 
cerebral  hemispheres,  they  must  be  carefully  denuded  of  the  covering  formed 
by  the  pia  mater  and  arachnoid.  Since  the  whole  of  their  surface  cannot  be 
examined  without  the  separation  of  the  two  hemispheres  from  each  other,  two 
brains  should  be  procured  if  possible.  One  of  these  should  be  left  intact  ; 
while  the  cerebellum,  medulla  oblongata,  and  pons  of  the  other  should  be 
separated  from  the  cerebrum  by  a  transverse  incision  made  just  in  front  of  the 
pons.  The  two  hemispheres  of  this  specimen  may  now  be  isolated  by  an 
incision  in  the  plane  of  the  great  longitudinal  fissure. 

The  Cerebral  Hemispheres  (He m isp hceria  cerebri). — The  two 
cerebral  hemispheres  form  the  greater  part  of  the  bulk  of  the 
brain.  Each  is  flattened  laterally  in  a  varying  degree,  and  may 
be  described  as  having  three  surfaces — dorso-lateral,  medial,  and 
ventral — though  there  is  no  definite  line  of  distinction  between 
the  dorso-lateral  and  ventral  surfaces.  The  dorso-lateral  surface, 
for  the  most  part  convex,  is  applied  to  the  walls  of  the  cranium. 
The  medial  surface  is  flattened,  and  much  of  it  faces  the  corre¬ 
sponding  surface  of  the  opposite  hemisphere  :  the  most  posterior 
part,  however,  faintly  concave,  joins  the  rest  at  an  angle  and  faces 
the  cerebellum,  from  which  it  is  separated  by  the  tentorium  only. 
The  irregular  ventral  surface  is  formed  by  the  olfactory  and 
piriform  lobes. 

The  extremities  of  the  hemisphere  are  known  as  the  frontal 
and  occipital  poles,  of  which  the  anterior  is  much  flattened  laterally, 
while  the  posterior  is  bluntly  pointed. 

If,  in  the  intact  specimen,  the  hemispheres  are  separated  as 
far  as  possible  by  opening  the  longitudinal  fissure  between  them, 
it  will  be  found  that  they  are  connected  by  a  broad  commissural 
band,  the  corpus  callosum.  It  will  be  observed,  however,  that  the 
width  of  the  commissure  is  not  as  great  as  the  length  of  the 
hemisphere  ;  i.e.  the  corpus  callosum  does  not  reach  the  frontal 
and  occipital  poles  of  the  hemisphere. 
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The  surface  of  the  hemisphere  is  sculptured  by  lines,  known  as 
fissures  (fissurae)  and  sulci ,  which  separate  winding  ridges  referred 
to  generally  as  convolutions  (gyri).  The  rhinal  fissure  (fissura 
rhinalis)  is  of  fundamental  importance  since  it  separates  the 
olfactory  and  piriform  lobes,  which  are  the  parts  of  the  rhin- 
encephalon  that  are  at  present  visible,  from  the  much  larger  and 
more  dorsal  pallium  of  the  hemisphere. 

Pallium.  Dorso-lateral  surface. — The  dorso-lateral  surface  of 
the  pallium  is  covered  with  convolutions,  rising  tier  above  tier, 
and  arranged  in  a  curved  manner  about  a  short  straight  fissure  of 
considerable  depth,  the  lateral  cerebral  fissure  of  Sylvius  (fissura 
cerebri  lateralis  [Sylvii]).  This  occurs  on  a  level  with  the 
transverse  depression  that  crosses  the  piriform  lobe.  In  the 


s.  cruciatus  ,  . 

s.  suprasylvius 


depths  of  the  fissure,  and  in  the  natural  condition  hidden  from 
sight,  are  several  short  convolutions  composing  the  insula. 

Bent  round  the  Sylvian  fissure  is  a  convolution  bounded  on 
the  other  side  by  a  sharply  curved  ectosylvian  sulcus  (sulcus 
ectosylvius).  More  dorsal  in  position  is  a  sulcus  composed  in 
reality  of  two  parts,  though  in  the  majority  of  specimens  its 
double  character  is  not  apparent.  The  anterior  segment  is  one 
of  the  deepest  of  the  several  cerebral  sulci,  and  is  known  as  the 
suprasylvian  sulcus  (s.  suprasylvius).  Continuous  with  it,  and 
united  to  it  at  an  angle,  is  the  post-sylvian  sulcus  (s.  postsylvius). 
The  area  between  the  suprasylvian  sulcus  and  the  dorsal  margin 
of  the  hemisphere  is  cut  by  the  lateral  sulcus  (s.  lateralis)  usually, 
but  not  always,  continuous  anteriorly  with  the  coronal  sulcus 
(s.  coronalis).  The  coronal  can  be  distinguished  from  the  lateral 
sulcus  by  its  greater  distance  from  the  margin  of  the  hemisphere. 

2  H  2 
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Small  sulci  of  little  moment — ectolateral  and  post-lateral — indent 
the  surface  of  the  hemisphere  in  the  neighbourhood  of  the 
occipital  pole.  Consequent  upon  the  lateral  inclination  of  the 
coronal  sulcus,  an  area  of  cerebral  cortex,  roughly  quadrilateral 
in  form,  is  isolated.  In  this  area  is  the  cruciate  sulcus  (s.  cruciatus) 
that  crosses  the  border  of  the  hemisphere  and  is  continued  cn  to 
its  medial  surface.  In  the  anterior  part  of  the  dorso-lateral 
surface  is  the  long,  curved  orbital  sulcus  (s.  orbitalis),  one  end  of 
which  lies  close  to  the  cruciate  sulcus,  while  the  other  joins  the 
rhinal  fissure. 


Medial  surface. — The  cruciate  sulcus  is  prolonged,  as  has  been 
said,  to  the  medial  surface  of  the  hemisphere,  where  it  is  very 
commonly  continuous  with  the  intercalary  sulcus  (s.  intercalaris), 
so  named  because  of  its  interposition  between  the  cruciate  sulcus 
on  the  one  hand  and  the  calcarine  sulcus  on  the  other. 

The  calcarine  sulcus  (sulcus  calcarinus),  one  of  the  most 
important  of  the  cerebral  grooves,  forms  an  angle  with  the 
intercalary  sulcus,  with  which  it  is  continuous,  and  is  confined 
to  that  part  of  the  medial  surface  in  contact  with  the  tentorium 
of  the  cerebellum.  Between  the  margin  of  the  hemisphere  and 
the  intercalary  and  calcarine  sulci  are  one  or  two  secondary  grooves 
of  no  great  depth  and  inconstant  in  disposition.  The  medial 
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surface  of  the  hemisphere  anterior  to  the  cruciate  sulcus  is  also 
indented  by  a  number  of  grooves  of  no  great  moment. 

A  fissure  of  fundamental  importance — the  hippocampal  fissure 
(fissura  hippocampi) — forms  the  medial  boundary  of  the  piriform 
lobe. 

Rhinencephalon . — A  considerable  number  of  structures  may 
be  included  under  the  term  rhinencephalon.  Among  the  most 
conspicuous  and  readily  determined  of  these  are  the  olfactory 
and  piriform  lobes,  to  which  attention  has  already  been 
directed.  Other  parts,  such  as  the  fornix,  septum  pellucidum, 
hippocampus,  etc.,  will  be  revealed  at  a  later  stage  of  the 
dissection. 


Dissection. — Part  of  one  cerebral  hemisphere  should  be  removed  to  the 
level  of  the  corpus  callosum.  This  must  be  done  by  making  a  succession  of 


s.  intercalar 
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oljactorius 


Fig.  86. — Medial  aspect  of  the  cerebral  hemisphere. 

slices  in  planes  parallel  to  that  of  the  corpus.  The  specimen  in  which  the  two 
hemispheres  have  been  separated  by  a  longitudinal  incision  is  of  service  in 
acting  as  a  guide  to  the  direction  of  the  cuts  and  the  depth  to  which  the 
slices  should  be  removed.  As  soon  as  the  corpus  callosum  can  be  plainly 
seen,  it  is  well  to  remove  the  remains  of  the  convolution  immediately  above  it 
by  tearing  rather  than  cutting.  This  is  necessary  because  the  lateral  ventricle, 
a  cavity  roofed  over  by  the  corpus  callosum,  projects  above  the  level  of  the 
medial  part  of  the  body.  There  is,  therefore,  danger  of  opening  the  ventricle 
if  the  slicing  process  is  continued. 

When  sufficient  of  one  hemisphere  has  been  removed  the  other  should  be 
treated  in  the  same  way. 

During  this  dissection  some  features  of  the  inner  structure  of  the  cerebrum 
will  be  revealed.  The  depth  of  some  of  the  sulci  will  be  demonstrated,  and  the 
fact  that  the  convolutions  are  composed  of  an  outer  rind  of  grey  matter  enclosing 
a  core  of  white  matter  will  be  disclosed.  In  the  deeper  sections  the  white  cores 
of  the  convolutions  become  confluent,  and  finally  a  large  island  of  white  matter 
connected  by  the  corpus  callosum  with  a  similar  island  in  the  other  hemisphere 
occupies  the  central  part  of  the  section  of  each  hemisphere. 
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The  study  of  the  corpus  callosum  is  best  carried  out  by  an  examination 
of  the  hemi-sected  brain  concurrently  with  that  of  the  specimen  just  dissected. 

Corpus  callosum. — The  corpus  callosum  is  a  broad,  transverse 
band  mainly  concerned  in  connecting-  the  two  hemispheres  with 
each  other.  It  is  not  co-extensive  with  the  hemispheres,  but 
coincides  roughly  with  the  middle  two-fourths  of  the  length  of 
these  structures. 

The  dorsal  surface  of  the  corpus  callosum  is  flat  or  has  a 
slight  longitudinal  convexity.  Numerous  transverse  lines  (striae 
transversae)  denote  that  the  body  is  mainly  composed  of 
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Fig.  87. — Median  sagittal  section  of  the  brain. 

commissural  fibres.  In  addition,  faint  longitudinal  markings, 
equivalent  to  the  striae  longitudinales  of  the  human  brain,  may 
be  detected.  The  ventral  surface  forms  the  roof  of  the  lateral 
ventricles,  and  in  the  median  plane  is  connected  with  the  septum 
pellucidum,  a  partition  separating  the  cavities  of  the  two  ventricles. 
The  lateral  boundaries  of  the  corpus  callosum  are  lost  in  the  white 
substance  of  the  hemispheres. 

The  main  part  of  the  corpus  callosum  is  known  as  the  truncus 
corporis  callosi.  Its  posterior  end  is  thickened  and  forms  the 
splenium  corporis  callosi.  An  examination  of  the  sagittal 
median  section  of  the  brain  shows  that  the  anterior  end  of  the 
body  makes  an  abrupt  bend,  the  genu  corporis  callosi ,  from 
which  is  continued  a  recurved,  tapering  (in  section)  rostrum 
corporis  callosi  connected  in  its  turn  with  the  lamina  terminalis . 
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Dissection. — It  is  now  necessary  to  expose  the  interior  of  the  lateral 
ventricles.  Make  a  longitudinal  incision  through  the  corpus  callosum  about 
three  or  four  mm.  from  the  middle  line.  Then  remove  that  part  of  the  body 
which  is  lateral  to  the  incision  by  tearing  it  away  with  either  forceps  or  the  end 
of  the  handle  of  the  scalpel.  When  both  ventricles  have  been  opened  in  this 
manner  a  narrow  strip  of  the  corpus  callosum  will  be  left  undisturbed.  From 
the  main  part  of  the  ventricle  so  exposed,  two  cornua  proceed.  One  of  these  is 
anterior  in  position  and  can  be  followed  to  its  termination  without  difficulty. 
The  other  (inferior)  cornu  must  be  followed  by  the  piecemeal  removal  of 
portions  of  the  hemisphere.  When  doing  this,  it  should  be  borne  in  mind 
that  the  cornu  is  at  first  directed  in  a  lateral,  backward  and  ventral  direction, 
and  that  later  its  course  is  medialwards  and  forwards. 

A  proper  understanding  of  the  lateral  ventricle  and  its  boundaries  will  be 
facilitated  by  dissection  from  the  medial  aspect.  To  do  this,  remove  the  corpus 
callosum  and  the  immediately  adjacent  part  of  the  hemisphere  from  the  hemi- 
sected  brain.  Though  the  anterior  cornu  may  be  completely  investigated  in 
this  specimen,  it  is  better  to  do  no  more  than  expose  the  first  part  of  the  inferior 
cornu. 

The  Lateral  Ventricle  ( Ventriculus  lateralis). — The  lateral 
ventricle  represents  the  cavity  of  the  vesicle  from  which  the  cerebral 
hemisphere  originally  developed,  and  is  in  communication  with  the 
third  ventricle  by  way  of  the  interventricular  foramen  (of  Monro) 
(foramen  interventriculare),  a  small  opening  immediately  beneath 
the  fornix.  Generally  the  cavity  of  the  ventricle  is  not  spacious, 
since  its  roof  and  floor  are  mostly  in  contact. 

For  descriptive  purposes  the  lateral  ventricle  is  divided  into 
three  parts — a  central  part,  an  anterior  cornu,  and  an  inferior  cornu. 
The  central  part  (pars  centralis)  has  a  roof  formed  by  the  corpus 
callosum,  and  a  medial  wall,  by  which  it  is  separated  from  the 
other  ventricle,  consisting  of  the  septum  pellucidum  and  the 
fornix.  There  is  no  lateral  wall,  because  the  roof  and  floor 
meet  and  thus  form  the  lateral  boundary.  The  floor  of  the 
central  part  of  the  ventricle  is  formed  by  several  important 
objects.  Of  these  the  most  anterior  is  a  pear-shaped  grey 
eminence,  the  caudate  nucleus  (nucleus  caudatus),  the  narrow 
end  of  which  is  continued  into  the  inferior  cornu.  Along  the 
medial  border  of  the  caudate  nucleus  runs  a  vascular  fringe,  the 
choroid  plexus  (plexus  chorioideus  ventriculi  lateralis),  the 
appearance  of  which  might  lead  to  the  assumption  that  it  is 
actually  within  the  ventricle.  It  is,  however,  excluded  from  the 
cavity  by  a  thin  cellular  investment,  the  ependyma ,  continuous 
with  that  lining  the  whole  of  the  interior  of  the  ventricles  of 
the  brain  and  the  central  canal  of  the  spinal  cord.  Parallel  to, 
and  partially  covered  by,  the  choroid  plexus,  is  the  edge  of  the 
fornix  and  its  backward  prolongation,  the  fimbria  hippocampi. 
The  last  named  is  a  white  hem  appended  to  the  greyer,  rounded, 
ridge-like  eminence,  the  hippocampus ,  which  is  continued  down 
the  inferior  cornu  to  the  piriform  lobe.  The  deeper  part  of  the 
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hippocampus  is  grey  in  colour,  but  its  ventricular  surface  is 
covered  by  a  layer  of  white  fibres,  the  alveus ,  derived  from  the 
fornix.  The  hippocampi  of  the  two  sides  of  the  brain  are 
connected  with  each  other  by  the  hippocampal  commissure 
(commissura  hippocampi),  also  composed  of  fibres  from  the 
fornix. 

The  anterior  cornu  (cornu  anterius)  of  the  ventricle  is,  strictly 
speaking,  a  mere  extension  of  the  central  part  beyond  the  inter- 


Fig.  88. — Dissection  to  show  the  corpus  callosum,  lateral  ventricle,  etc. 


ventricular  foramen.  It  inclines  in  a  ventral  direction  and,  in  the 
dog,  ends  blindly  about  the  level  of  the  olfactory  trigone.  In 
many  mammals  the  cornu  is  continuous  with  the  cavity  of  the 
olfactory  bulb. 

The  inferior  cornu  (cornu  inferius)  is  a  tapering  curved  pro¬ 
longation  of  the  ventricle  traceable  into  the  piriform  lobe,  where 
it  ends  on  a  level  with  the  point  at  which  the  optic  tract  makes 
its  appearance  on  the  surface  of  the  brain.  The  cornu  contains 
the  tail  of  the  caudate  nucleus  (cauda  nuclei  caudati)  reduced  to 
a  narrow  grey  ridge,  and  the  diminished  continuations  of  the 
choroid  plexus,  fimbria,  and  hippocampus. 


ANATOMY  OF  THE  DOG 


249 


The  septum  pellucidum  is  a  thin,  medial  partition  that  separates 
the  anterior  part  of  the  pars  centralis  of  the  two  ventricles,  and  fills 
in  the  triangular  gap  between  the  corpus  callosum  and  the  fornix. 
It  is  composed  of  two  thin  laminae  with  a  narrow  chink-like  cavity 
intervening. 

Dissection. — The  fornix  must  now  be  exposed  as  completely  as  the  present 
stage  of  the  dissection  permits.  Cut  across  the  remains  of  the  corpus  callosum 
about  the  genu,  and  remove  it  from  this  point  to  the  splenium.  Its  connection 
with  the  septum  pellucidum  is  necessarily  destroyed  in  the  proceeding. 

The  hemi-sected  brain  affords  much  assistance  in  the  study  of  the  fornix, 
which  there  appears  as  a  curved  white  band,  ventral  to  the  corpus  callosum. 

Fornix. — The  fornix  consists  of  two  bands  of  longitudinal  fibres 
pursuing  an  arched  course  and  intimately  connected  with  each  other 
at  one  place.  The  fused  bands  constitute  the  body  of  the  fornix 
(corpus  fornicis),  which  is  connected  with  the  corpus  callosum  and 
the  septum  pellucidum.  At  each  end  of  the  body  the  right  and 
left  constituent  parts  of  the  fornix  separate  and  diverge.  At  the 
anterior  end  the  amount  of  divergence  is  not  very  great  and  results 
in  the  production  of  the  columnce  fornicis ,  two  rounded  white  cords 
which  curve  ventralwards  in  front  of  the  interventricular  foramen, 
to  be  continued  to  the  base  of  the  brain  where  they  end  in  the 
prominent  mammillary  body,  the  double  character  of  which  is 
thus  explained.  From  the  posterior  end  of  the  body  of  the 
fornix  arise  two  crura  fornicis.  These,  widely  diverging,  are  at 
first  connected  with  the  corpus  callosum.  Soon,  however,  they 
form  the  white  hem — -fimbria  hippocampi — adherent  to  the 
hippocampus  ;  and,  as  such,  are  continued  down  the  inferior 
cornu  of  the  lateral  ventricle.  Some  fibres  of  each  crus  are 
spread  out  as  a  white  layer  (alveus)  on  the  surface  of  the 
hippocampus. 

Dissection. — Cut  across  the  fornix  about  the  point  where  the  crura  are 
leaving  the  body.  Then,  with  the  utmost  care,  remove  the  isolated  posterior 
part  of  the  hemispheres  ;  i.e.  the  hippocampus  and  adjacent  part  of  the  wall 
of  the  inferior  cornu  of  the  ventricle. 

This  is  a  convenient  opportunity  to  study  the  association  of  the  hippocampal 
fissure  of  the  exterior  with  the  hippocampus  in  the  interior.  It  will  be  observed 
that  the  two  coincide  in  position  ;  indeed,  the  fissure  causes  the  elevation  of 
the  hippocampus.  Between  the  fissure  and  the  fimbria  hippocampi  is  a  narrow, 
somewhat  corrugated  strip,  the  fascia  dentata  hippocampi. 

The  choroid  tela  of  the  third  ventricle  (tela  chorioidea  ventriculi 
tertii)  is  a  triangular  double  fold  of  pia  mater  containing  a  layer  of 
arachnoid  and  some  blood-vessels.  It  is  interposed  between  the 
fornix  and  part  of  the  hippocampus  on  the  one  hand  and  the 
thalami  and  the  third  ventricle  on  the  other.  The  apex  of  the 
triangle  lies  at  the  interventricular  foramen  of  Monro.  Each  of 
its  sides  is  bounded  by  the  choroid  plexus  of  the  central  part 
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of  the  lateral  ventricle.  At  its  base  the  tela  divides  into  its  two 
component  sheets  of  pia  mater  continuous  with  the  pia  covering 
the  surface  of  the  brain  generally. 

The  cleft  into  which  the  choroid  tela  and  the  choroid  plexuses 
of  the  inferior  cornua  of  the  lateral  ventricles  are  insinuated  is  the 
transverse  cerebral  fissure  (fissura  transversa  cerebri). 

Dissection. — Seize  the  apex  of  the  choroid  tela  with  forceps  and  strip  it 
from  the  surface  of  the  thalami  upon  which  it  lies.  As  this  is  done  the  cleft¬ 
like  third  ventricle  is  exposed. 

Thalamus. — The  thalamus  is  an  oval  mass  of  grey  matter 
separated  from  the  caudate  nucleus  by  an  oblique  groove  containing 
a  narrow  white  band,  the  stria  terminalis .  The  dorsal  surface 
of  the  thalamus  is  convex  in  the  main  and  bounded  medially  by  a 
prominent  border  formed  by  a  longitudinal  ridge,  white  in  colour, 
known  as  the  medullary  stria  (stria  medullaris).  The  anterior  end 
of  the  stria  appears  to  join  one  of  the  columns  of  the  fornix,  while 
posteriorly  it  is  apparently  connected  with  the  pineal  body.  The 
medial  surfaces  of  the  two  thalami  are  flattened  and  form  the 
lateral  walls  of  the  narrow  third  ventricle.  Crossing  the  ventricle 
and  uniting  the  two  thalami  is  a  thick,  rounded  grey  bridge  of 
tissue,  the  intermediate  mass  (massa  intermedia).  Since  they 
are  connected  with  and  hidden  by  other  parts  of  the  brain,  the 
lateral  and  ventral  surfaces  of  the  thalamus  cannot  be  demonstrated 
at  present.  The  lateral  surface  is  in  contact  with  the  internal 
capsule,  and  the  ventral  surface  rests  on  the  dorsal  or  tegmental 
part  of  the  cerebral  peduncle  (the  hypothalamic  tegmental  region). 

In  the  middle  line  where  the  posterior  part  of  the  two  thalami 
are  in  contact,  the  small  and  inconspicuous  pineal  body  (corpus 
pineale)  will  be  found. 

The  geniculate  bodies  are  intimately  related  to  the  thalamus. 
The  lateral  geniculate  body  (corpus  geniculatum  laterale)  is 
closely  applied  to  the  posterior  part  of  the  thalamus  ;  while 
the  medial  geniculate  body  (corpus  geniculatum  mediale),  oval 
in  form  and  more  definite  in  outline,  lies  between  the  optic 
tract  and  the  brachium  of  the  posterior  colliculus  of  the  corpora 
quadrigemina. 

The  optic  tract  (tractus  opticus)  is  a  conspicuous  white  band 
that  curves  round  the  lateral  part  of  the  cerebral  peduncle  to  meet 
its  fellow  in  the  optic  chiasma  (chiasma  opticum)  on  the  ventral 
aspect  of  the  brain.  To  the  naked  eye  the  optic  tract  appears 
to  begin  in  the  lateral  and  medial  geniculate  bodies. 

The  Third  Ventricle  (V entriculus  tertius ). — The  third  ventricle 
is  the  narrow  space  between  the  two  thalami.  The  choroid  tela 
forms  the  roof  of  the  ventricle,  while  its  floor  corresponds  to  the 
optic  chiasma,  tuber  cinereum,  mammillary  body  and  the  posterior 
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perforated  substance.  Anteriorly  the  cavity  is  bounded  by  the 
lamina  terminalis,  the  columns  of  the  .fornix,  and  the  anterior 
commissure.  The  ventricle  communicates  with  the  lateral 
ventricles  through  the  interventricular  foramen  of  Monro,  and 
posteriorly  an  aditus  (aditus  ad  aquaeductum  cerebri)  gives  access 
to  the  aqueduct  of  Sylvius. 


Fig.  89. — Dissection  to  show  the  lateral  ventricles,  dorsal  part  of  the  mid-brain 

and  floor  of  the  fourth  ventricle. 


The  regularity  of  the  contour  of  the  ventricle  is  broken  by  several 
recesses.  The  recess  of  the  infundibulum  (recessus  infundibuli) 
extends  into  the  hypophysis.  The  optic  recess  (recessus  opticus) 
is  immediately  dorsal  to  the  optic  chiasma.  In  the  base  of  the 
pineal  body  is  a  small  pineal  recess  (recessus  pinealis),  and 
above  it  a  much  more  extensive  suprapineal  recess  (recessus 
suprapinealis). 
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The  anterior  commissure  (commissura  anterior)  is  a  transverse 
band  of  fibres  readily  demonstrated  in  the  hemi-sected  brain.  If 
such  a  specimen  is  examined,  the  commissure  will  be  seen  in 
section  as  a  small  oval  white  object,  immediately  in  front  of  the 
columns  of  the  fornix.  In  the  specimen  from  which  the  structures 
overlying  the  thalami  have  been  removed,  a  glimpse  of  the 
commissure  may  be  obtained  between  the  slightly  divergent 
columns  of  the  fornix. 

The  posterior  commissure  (commissura  posterior)  consists  of  a 
narrow  white  strand  crossing  the  brain  transversely  at  the  base  of 
the  pineal  body.  It  is  best  demonstrated  in  a  median  longitudinal 
section. 

Dissection. — This  is  a  convenient  time  at  which  to  make  a  complete 
examination  of  the  mid-brain.  Strip  the  membranes  from  the  corpora 
quadrigemina  that  lie  immediately  behind  the  thalami,  and  from  the  adjacent 
parts  of  the  cerebellum.  Be  careful  to  preserve  the  small  trochlear  nerve 
that  lies  deep  in  the  depression  between  the  cerebellum  and  the  corpora 
quadrigemina. 

The  Mid-Brain  {Mesencephalon). — The  mid-brain  is  the  short 
and  narrow  segment  joining  the  pons  and  cerebellum  on  the  one 
hand  with  the  cerebrum  on  the  other.  It  has  a  dorsal  part  formed 
by  the  corpora  quadrigemina)  and  a  larger  ventral  portion  consisting 
of  the  cerebral  peduncles.  Running  through  the  mid-brain  is  a 
passage,  the  aquceductus  cerebri  (of  Sylvius),  which  connects  the 
third  and  fourth  ventricles. 

Corpora  quadrigemina. — These  are  four  rounded  elevations 
lying  between  the  thalami  and  the  cerebellum  and  arranged  in 
two  pairs.  The  anterior  elevations  (colliculi  anteriores)  are  larger 
and  more  clearly  defined,  and  are  closer  together  than  the  posterior 
colliculi.  The  latter  are  separated  from  each  other  by  a  wide  and 
shallow  groove.  The  two  colliculi  of  the  same  side  are  separated 
by  a  narrow  but  not  very  deep  transverse  groove. 

Laterally  each  colliculis  is  continued  by  a  brachium ,  of  which 
the  anterior  (brachium  quadrigeminum  anterius)  is  scarcely 
demonstrable,  since  it  becomes  buried  immediately  on  leaving 
the  colliculus.  The  brachium  of  the  posterior  colliculus  (brachium 
quadrigeminum  posterius),  on  the  contrary,  is  easily  traced  as  a 
rounded  ridge-like  eminence,  running  downwards  and  forwards 
to  disappear  under  the  medial  geniculate  body. 

The  Cerebral  Peduncles  (Pedunculi  cerebri). — Forming  the 
ventral  part  of  the  mid-brain,  each  cerebral  peduncle  is  divisible 
into  two  portions — the  tegmentum  and  the  basis  pedunculi.  Of 
these,  the  basis  pedunculi  is  the  smaller  and  the  more  ventral, 
and  is  separated  from  its  fellow  by  the  interpeduncular  fossa. 
The  superficial  distinction  between  the  two  parts  of  the  peduncle 
is  indicated  by  two  grooves.  The  lateral  groove  (sulcus  lateralis) 
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is  visible  when  the  mid-brain  is  viewed  from  the  side,  and  runs 
from  the  pons  to  the  medial  geniculate  body.  The  extent  of  the 
basis  pedunculi  in  a  medial  direction  is  marked  by  a  shallow  groove 
from  which  the  roots  of  the  oculomotor  nerve  take  their  superficial 
origin — the  sulcus  nervi  oculomotorii. 

An  indistinct  narrow  ridge  of  fibres  winds  round  the  cerebral 
peduncle  beginning  at  the  brachium  of  the  anterior  colliculus  and 
ending  vaguely  about  the  mammillary  body.  This  is  the  transverse 
peduncular  fasciculus  (fasciculus  peduncularis  transversus). 

Dissection. — Cut  across  the  mid-brain,  making  the  section  through  the 
anterior  colliculus  but  not  so  far  forwards  as  to  injure  the  geniculate  bodies. 


Fig.  90. — Lateral  aspect  of  the  mid-brain  and  hind-brain,  after  removal 

of  the  cerebellum. 


An  examination  of  the  cut  surface  of  the  mid-brain  reveals  the 
aquceductus  cerebri  (aqueduct  of  Sylvius),  which  places  the  third 
and  fourth  ventricles  in  communication  with  each  other.  In 
general  the  outline  of  the  aqueduct  is  lozenge-shaped,  and  around 
it  is  a  mass  of  grey  nerve  matter,  the  stratum  griseum  centrale. 

The  differentiation  of  the  tegmentum  and  basis  pedunculi  can 
readily  be  made  by  an  observation  of  the  position  of  the  two 
grooves  already  noted  on  the  surface.  In  addition,  a  stratum  of 
nerve  tissue,  the  substantia  nigra ,  of  somewhat  different  colour  lies 
between  the  two  structures. 

Dissection. — By  a  median  incision  separate  the  two  halves  of  what  remains 
of  the  cerebrum.  Of  one  half,  make  a  series  of  horizontal  sections  about  two 
or  three  millimetres  thick.  The  other  half  should  be  cut  into  slices  by  vertical 
transverse  incisions.  In  making  these  sections  it  is  well  to  use  a  broad-bladed 
knife  or  a  razor. 
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The  Corpus  Striatum,  etc. — The  so-called  basal  ganglia  of  the 
cerebral  hemisphere  consist  of  masses  of  grey  matter  separated  by 
intervening  strata  of  white  matter.  The  ganglia  are  the  caudate 
and  lentiform  nuclei  of  the  corpus  striatum,  the  claustrum,  and  the 
amygdaloid  nucleus. 

A  partial  examination  of  the  caudate  nucleus  (nucleus  caudatus) 
was  made  after  the  lateral  ventricle  had  been  opened.  The 
nucleus  consists  of  a  mass  of  grey  matter  of  curved  pear-shaped 
form,  with  a  head  (caput  nuclei  caudati)  that  is  thick  and  forms  a 
projection  in  the  anterior  part  of  the  ventricle.  From  the  head 
the  nucleus  tapers  somewhat  rapidly  to  a  tail  (cauda  nuclei  caudati), 
which  follows  the  inferior  cornu  of  the  ventricle  to  end  in  the 
amygdaloid  nucleus  (nucleus  amygdalae)  in  the  roof  of  the  extremity 
of  the  cornu.  From  what  has  previously  been  seen  and  from  the 
sections  now  under  examination,  it  is  manifest  that  two  surfaces 
of  the  caudate  nucleus  may  be  described.  A  free  ventricular 
surface  is  covered  by  the  ependyma  of  the  lateral  ventricle.  Along 
the  medial  border  of  this  surface  runs  the  stria  terminalis ,  some 
of  the  fibres  of  which  begin  in  the  amygdaloid  nucleus.  Traced 
forwards,  the  stria  finally  ends  in  the  vicinity  of  the  anterior 
perforated  substance.  The  deeper  surface  of  the  nucleus  is 
embedded  in  the  substance  of  the  cerebral  hemisphere,  and  is 
mainly  in  contact  with  the  internal  capsule. 

The  lentiform  nucleus  (nucleus  lentiformis)  is  an  irregularly 
lens-shaped  mass  of  grey  matter  placed  lateral  and  ventral  to  the 
caudate  nucleus  and  the  thalamus.  Smaller  than  the  caudate 
nucleus,  it  is  connected  with  this  by  strands  of  grey  matter  that 
cross  the  intervening  white  stratum.  In  addition  the  two  nuclei 
are  connected  with  each  other  and  with  the  grey  matter  of  the 
surface  of  the  hemisphere  at  the  olfactory  trigone. 

The  claustrum  is  a  thin  layer  of  grey  matter  lateral  to  the 
corpus  striatum  and  very  nearly  co-extensive  with  the  insula, 
i.e.  the  convolutions  hidden  in  the  Sylvian  fissure.  It  gradually 
disappears  dorsalwards,  but  its  ventral  border  becomes  continuous 
with  the  cortical  grey  matter  of  the  cerebral  hemisphere  at  the 
anterior  perforated  substance. 

The  term  internal  capsule  (capsula  interna)  is  applied  to  the 
white  matter  separating  the  caudate  nucleus  and  the  thalamus 
on  the  one  side  from  the  lentiform  nucleus  on  the  other.  The 
continuity  of  the  capsule  is  much  interfered  with  anteriorly 
by  grey  strands  crossing  from  one  nucleus  to  the  other.  In 
horizontal  sections  the  capsule  is  bent  opposite  the  stria  terminalis 
at  what  is  known  as  its  genu  (genu  capsulae  internae).  The  limb 
in  front  of  the  genu  may  be  named  the  frontal  part  (pars  frontalis 
capsulae  internae),  and  that  behind  the  genu  the  occipital  part  of 
the  capsule  (pars  occipitalis  capsulae  internae). 
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The  internal  capsule  is  of  great  importance  since  it  contains 
fibres  derived  from  or  passing  to  various  parts  of  the  cerebral 
cortex.  The  divergence  of  the  fibres  dorsal  to  the  capsule  is 
referred  to  as  the  corona  radiata . 

The  so-called  external  capsule  (capsula  externa)  is  the  layer 
of  white  matter  between  the  lentiform  nucleus  and  the  claustrum. 

The  Hind-Brain  ( Rhombencephalon ). — The  hind-brain  consists 
of  the  medulla  oblongata,  the  pons,  and  the  cerebellum. 

Medulla  oblongata . — An  arbitrary  limit  to  the  spinal  cord  is 
set  on  a  level  with  the  foramen  magnum  ;  but,  when  the  brain 
and  cord  have  been  removed  from  the  body,  it  is  difficult  to  say 
exactly  where  the  cord  ends  and  the  medulla  oblongata  begins. 
The  medulla  extends  as  far  forwards  as  the  pons.  At  first  it  has 
the  same  general  form  as  the  spinal  cord,  but  soon  becomes 
dorso-ventrally  flattened  and  expanded  laterally ;  a  change  of 
form  associated  with  the  opening  out  of  the  central  canal  into 
the  fourth  ventricle. 

The  bilateral  character  of  the  medulla  oblongata  is  made 
manifest  on  the  surface  by  the  presence  of  ventral  and  dorsal 
median  fissures  continuous  with  corresponding  land-marks  on  the 
spinal  cord.  While  the  ventral  median  fissure  (fissura  mediana 
ventralis)  can  be  traced  as  far  as  the  pons,  where  it  terminates 
abruptly  at  the  foramen  ccecum ,  it  is  not  of  uniform  depth  through¬ 
out.  Near  the  posterior  end  of  the  medulla  numerous  fibres  pass 
from  one  side  to  the  other  (the  decussation  of  the  pyramids)  and 
cause  the  fissure  to  be  very  shallow  at  this  point.  The  dorsal 
median  fissure  (fissura  mediana  dorsalis)  is  not  so  extensive.  It 
is  continued  only  to  the  extremity  of  the  fourth  ventricle,  where 
it  apparently  widens  out  in  conformity  with  the  lateral  divergence 
of  the  two  halves  of  the  dorsal  portion  of  the  medulla  oblongata. 

Along  each  side  of  the  ventral  median  fissure  is  a  very 
definite  strand  of  nerve  fibres  known  as  the  pyramid  (pyramis 
medullae  oblongatae).  Followed  towards  the  cerebrum,  the 
pyramid  disappears  under  the  pons.  The  fibres  composing  it 
are  derived  from  nerve  cells  in  the  grey  matter  of  that  part 
of  the  cerebral  cortex  which  lies  in  the  neighbourhood  of  the 
cruciate  sulcus.  From  their  origin  these  fibres,  which  are  motor 
in  function,  pass  by  way  of  the  corona  radiata  and  internal 
capsule  into  the  basis  pedunculi  and  so  through  the  pons  into 
the  medulla  oblongata,  where,  close  to  the  foramen  magnum, 
they  cross  over  from  one  side  to  the  other  (decussatio  pyramidum) 
and  travel  along  the  crossed  pyramidal  tract  of  the  opposite  side 
of  the  spinal  cord. 

Lateral  to  the  pyramid  is  a  groove,  of  no  great  depth,  from 
which  the  rootlets  of  the  abducent  and  hypoglossal  nerves  arise. 
The  groove  separates  the  pyramid  from  an  elevation  known  as 
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facial  tubercle  (tuberculum  faciale).  In  an  adult  dog  the  tubercle 
is  not  very  conspicuous,  because  its  surface  is  crossed  by  the 
external  arcuate  fibres  (fibrae  arcuatae  externae)  that  traverse  the 
lateral  border  of  the  medulla  oblongata  obliquely.  Behind  the 
facial  tubercle  the  medulla  oblongata  resembles  the  lateral  part  of 
the  spinal  cord,  and  to  the  naked  eye  it  appears  as  if  the  lateral 
columns  of  the  cord  were  merely  prolonged  into  the  medulla. 
This  appearance  is,  however,  contrary  to  fact  ;  for  the  lateral 
column  of  the  cord  contains  fibres  not  present  in  a  similar  position 
in  the  medulla. 

On  each  side  of  the  dorsal  median  fissure  is  a  very  narrow 
strand  of  fibres  forming  the  funiculus  gracilis ,  which  deviates  a 
little  from  the  middle  line  when  the  end  of  the  fourth  ventricle  is 
reached  and  expands  slightly  to  form  the  clava.  Lateral  to  the 
gracile  funicle  is  the  much  wider  funiculus  cuneatus ,  which  also 
diverges  laterally  on  reaching  the  ventricle  and  forms  an  eminence. 
The  gracile  and  cuneate  funicles  are  the  direct  continuation  of  the 
dorsal  funicle  of  the  spinal  cord,  and  the  swellings  in  which  they 
end  contain  collections  of  nerve  cells  (nucleus  funiculi  gracilis  : 
nucleus  funiculi  cuneati)  in  association  with  which  fibres  of  the 
dorsal  funicle  of  the  cord  terminate. 

A  third  elevation,  the  tuberculum  cinereum ,  in  the  form  of  an 
elongated  pear,  lies  lateral  to  the  funiculus  cuneatus.  This  is 
produced  by  the  substantia  gelationosa  of  the  spinal  cord  coming 
close  to  the  surface  in  this  region.  A  thin  layer  of  nerve  fibres, 
the  spinal  tract  of  the  trigeminal  nerve  (tractus  spinalis  nervi 
trigemini)  forms  a  superficial  covering  over  the  gelatinous 
substance. 

A  superficial  naked-eye  examination  of  the  medulla  oblongata 
leads  to  the  conclusion — an  erroneous  one — that  the  gracile  and 
cuneate  funicles  are  continued  forwards  as  the  restiform  body 
(corpus  restiforme),  a  thick  strand  that,  after  forming  a  floor  for 
the  lateral  prolongation  of  the  fourth  ventricle,  turns  abruptly 
upwards  and  enters  the  cerebellum.  It  will  be  observed  that 
the  external  arcuate  fibres  enter  largely  into  the  formation  of  the 
restiform  body. 

The  Pons. — The  pons  is  a  transverse  prominence  between  the 
medulla  oblongata  and  the  cerebral  peduncles.  Its  ventral  surface 
is  convex  from  side  to  side  with  a  very  shallow  antero-posterior 
groove  (sulcus  basilaris)  in  the  middle  line.  The  dorsal  surface 
assists  in  the  formation  of  the  floor  of  the  fourth  ventricle,  and  will 
be  examined  later.  On  each  side  the  pons  is  continued  into  the 
cerebellum  as  the  brachium  pontis. 

A  superficial  examination  of  the  pons  suffices  to  show  that 
it  is  composed  largely  of  transverse  fibres.  The  greater  part  of 
these  are  superficial  to  the  pyramids.  Some,  however,  cross  the 
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dorsal  aspect  of  the  pyramids,  and,  since  they  are  more  caudal 
than  the  superficial  fibres,  form  an  elongated  transverse  area, 
the  trapezoid  body  (corpus  trapezoideum)  on  the  surface  of  the 
brain.  From  the  lateral  part  of  this  body  the  facial  and  acoustic 
nerves  have  their  superficial  origin. 

Dissection. — The  course  of  the  pyramids  should  be  followed  through  the 
pons.  This  can  be  done  by  making  a  longitudinal  incision  across  the  middle 
of  the  pons,  and  a  similar  incision  just  medial  to  the  origin  of  the  trigeminal 
nerve.  Now,  with  a  pair  of  forceps,  tear  away  the  superficial  transverse  fibres 
of  the  pons  until  the  pyramid  is  exposed.  The  continuity  of  the  pyramid  with 
the  basis  pedunculi  can  thus  be  demonstrated. 

The  Cerebellum. — The  cerebellum,  a  transversely  elongated, 
rounded  mass,  forms  the  dorsal  and  more  bulky  part  of  the 
hind-brain.  For  descriptive  purposes  three  parts  may  be  dis¬ 
tinguished,  namely,  a  central  vermis  and  two  hemispheres.  The 
vermis  is  the  most  prominent  part  of  the  organ,  and  projects 
beyond  the  level  of  the  hemispheres  as  a  thick,  rounded  ridge,  more 
sharply  defined  in  its  posterior  and  ventral  parts  than  elsewhere. 
The  hemisphere ,  lateral  in  position,  is  narrow  anteriorly  but  rapidly 
widens  backwards.  A  small  lateral  appendage  is  conspicuous 
when  the  brain  has  been  removed  from  the  cranium,  and  is 
received  into  a  depression  in  the  temporal  bone  when  the  parts 
are  in  their  natural  position.  It  is  with  the  hemisphere  that 
the  restiform  body,  the  brachium  pontis,  and  the  brachium 
conjunctivum  are  connected  ;  that  is  to  say,  access  to  the  vermis 
is  only  obtainable  by  way  of  the  hemisphere.  The  restiform  body 
and  the  brachium  pontis  have  been  mentioned  in  connection 
with  the  medulla  oblongata  and  pons  respectively.  At  the 
present  stage  of  the  dissection  the  brachium  conjunctivum  cannot 
be  seen  in  its  entirety,  but  a  glimpse  of  it  is  obtained  between 
the  brachium  pontis  and  the  posterior  colliculus  of  the  corpora 
quadrigemina. 

The  surface  of  the  cerebellum  is  beset  with  narrow  ridges  or 
folia  separated  by  fissures.  Deeper  fissures  cut  the  organ  into 
lobes ,  the  disposition  of  which  can  be  more  easily  studied  in 
sections,  as  will  be  done  presently.  It  should  be  observed, 
however,  that  the  most  lateral  part  of  each  hemisphere  is  separated 
from  the  rest  by  a  fissure  running  in  a  sagittal  direction.  The 
portion  so  defined  is  composed  of  the  paraflocculus  and  flocculus. 
The  paraflocculus  consists  of  two  rows  of  folia  from  the  more 
ventral  of  which  projects  the  petrous  lobule  (lobulus  petrosus),  so 
named  from  its  location  in  a  fossa  of  the  petrous  portion  of  the 
temporal  bone.  Into  the  depths  of  the  fissure  between  the  para¬ 
flocculus  and  the  rest  of  the  hemisphere  the  brachium  pontis 
can  be  followed.  Between  the  paraflocculus  and  the  origins  of 
the  facial  and  acoustic  nerves  is  the  flocculus ,  a  small  collection 
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of  folia  separated  from  the  paraflocculus  by  a  fissure  of  consider¬ 
able  depth. 

Dissection. — Make  a  median  sagittal  section  through  the  vermis  of  the 
cerebellum  and  the  two  medullary  vela — thin  membranes  forming  the  roof  of 
the  fourth  ventricle.  By  separating  the  two  halves  of  the  cerebellum  a  view 
of  the  floor  of  the  ventricle  may  be  obtained.  The  cut  surface  of  the  vermis 
should  be  examined  and  the  arrangement  of  the  lobes  and  fissures  noted. 

A  sagittal  section  of  the  vermis  of  the  cerebellum  reveals  in  a 
very  striking  manner  the  peculiar  arrangement  of  grey  and  white 
matter.  The  grey  matter  forms  a  continuous  layer  on  the  surface 
of  the  organ  ;  while  the  white  matter  within,  as  a  consequence  of 
the  presence  of  numerous  fissures,  presents  a  tree-like  appearance 
in  sections,  and  therefore  goes  by  the  name  of  arbor  vita.  From 
the  central  mass  of  white  matter  (corpus  medullare)  various 
branches  (laminae  medullares)  radiate.  Of  these,  two  are  con¬ 
spicuously  large  and  form  the  core  of  the  two  largest  lobes  of 
the  cerebellum  separated  from  each  other  by  the  deepest  of  the 
cerebellar  fissures. 

Two  of  the  connections  of  the  cerebellum,  viz.  the  restiform 
body  and  the  brachium  pontis,  have  previously  been  examined. 
Up  to  the  present,  however,  the  third  connection — the  brachium 
conjunctivum — could  not  be  examined  in  its  whole  length.  If  the 
two  halves  of  the  cerebellum  be  separated  as  much  as  possible  the 
brachium  will  be  seen  connected  with  the  hemisphere  immediately 
within  the  brachium  pontis.  Followed  towards  the  mid-brain, 
each  brachium  runs  in  a  slightly  medial  direction  to  disappear 
under  a  posterior  colliculus  of  the  corpora  quadrigemina. 

Ventral  to  the  cerebellum,  and  connected  round  the  ends  of  the 
vermis  with  the  white  matter  of  this  organ,  are  two  thin  nervous 
membranes  that  form  the  roof  of  the  fourth  ventricle.  The  anterior 
medullary  velum  (velum  medullare  anterius)  is  triangular  and  fills 
the  space  between  the  two  brachia  conjunctiva.  The  base  of  the 
triangle  bends  round  the  end  of  the  vermis  and  is  continuous  with 
its  white  core.  The  posterior  medullary  velum  (velum  medullare 
posterius)  is  somewhat  more  complicated.  Its  cerebellar  attach¬ 
ment  stretches  from  the  median  plane — where  it  has  a  connection 
similar  to  that  of  the  anterior  velum — to  the  flocculus.  The 
velum  soon  loses  its  nervous  elements  and  gives  place  to  a  very 
thin  translucent  membrane  composed  of  pia  mater  lined  with 
ependyma.  This  completes  the  posterior  part  of  the  roof  of 
the  fourth  ventricle  and  is  attached  to  the  margins  of  the 
cavity. 

The  Fourth  Ventricle  (Ventriculus  quartus). — The  fourth 
ventricle  represents  the  cavity  of  the  original  vesicle  from  which 
the  hind-brain  developed.  Consequently  it  is  in  communication 
with  the  central  canal  of  the  spinal  cord  at  one  end  and  with  the 
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cavities  of  the  rest  of  the  brain  at  the  other.  The  opening  of  the 
central  canal  into  the  ventricle  has  already  been  noted,  and,  if 
the  anterior  medullary  velum  be  raised,  the  communication  with 
the  aqueduct  of  the  mid-brain — and  through  this  with  the  third 
ventricle — will  be  revealed. 

In  outline  the  cavity  is  rhomboidal  ;  hence  the  name  fossa 
rhomboidea  as  applied  to  its  floor.  From  the  narrow  posterior 
end — calamus  scriptorius — it  widens  to  the  level  of  the  place 
where  the  restiform  bodies  turn  up  into  the  cerebellum.  Here 
the  transverse  diameter  is  materially  increased  by  the  presence 
of  lateral  recesses  (recessus  laterales),  which  curve  round  the 
posterior  aspect  of  the  restiform  bodies.  In  front  of  the 
recesses,  the  ventricle  narrows  to  the  entrance  of  the  aqueduct 
of  Sylvius. 

The  roof  or  dorsal  boundary  of  the  ventricle  is  formed  by  the 
two  medullary  vela  and  the  thin  pial  continuation  of  the  posterior 
velum.  Seen  in  sagittal  section,  the  roof  is  somewhat  tent-like, 
being  continued  into  a  recess,  the  fastigium ,  between  the  vermis 
attachments  of  the  two  vela.  The  roof,  moreover,  is  rendered 
irregular  on  a  level  with  the  lateral  recesses  by  an  invagination 
produced  by  the  choroid  plexus  (plexus  chorioideus  ventriculi 
quarti).  That  part  of  the  plexus  which  is  related  to  the  recesses 
can  readily  be  seen  in  the  intact  brain  as  a  vascular  tuft  occupying 
an  angular  depression  formed  by  the  cerebellum  and  medulla 
oblongata. 

The  membranous  roof  is  defective  at  the  extremity  of  the  lateral 
recess,  where  a  small  irregular  opening,  the  lateral  aperture  (aper- 
tura  lateralis  ventriculi  quarti),  places  the  cavity  of  the  ventricle  in 
communication  with  the  subarachnoid  space. 

The  floor  of  the  ventricle  is  formed  by  the  medulla  oblongata 
and  the  pons.  Divided  into  two  lateral  halves  by  a  median 
longitudinal  groove,  the  floor  is  further  subdivided  into  areas. 
A  longitudinal  limiting  groove  (sulcus  limitans)  forms  the  lateral 
boundary  of  an  elongated  and  narrow  medial  area.  The  limiting 
groove  is  quite  shallow,  but  deepens  a  little  at  two  places  known 
as  the  anterior  and  posterior  fovece.  A  prominent  medial  eminence 
(eminentia  medialis)  occurs  about  the  middle  of  the  length  of  the 
strip  demarcated  by  the  median  and  limiting  grooves.  A  triangular 
area,  the  hypoglossal  trigone  (trigonum  nervi  hypoglossi)  intervenes 
between  the  posterior  fovea  and  the  median  groove,  while  lateral  to 
it  is  the  grey  ala  cinerea.  An  elevated  acoustic  area  (area  acustica) 
forms  a  conspicuous  object  lateral  to  the  limiting  sulcus  and 
opposite  the  recess  of  the  ventricle. 

Dissection. — The  remains  of  the  muscles  attached  to  the  vertebral  column, 
the  ribs,  the  pelvis,  and  the  occipital  bone  must  now  be  removed  in  order  that 
the  ligaments  connected  with  these  parts  of  the  skeleton  may  be  examined. 
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The  Joints  of  the  Vertebral  Column  ( Articulationes  columnce 
vertebr alis) . — The  bodies  of  adjacent  vertebrae  are  connected  by 
disc-shaped  intervertebral  fibro-cartilages  (fibrocartilagines  inter- 
vertebrales).  Each  cartilage  is  composed  of  a  peripheral  fibrous 
portion  (annulus  fibrosus)  and  a  much  softer  central  part  (nucleus 
pulposus).  Assisting  in  the  firm  union  of  the  vertebrae  are  two 
longitudinal  bands.  The  ventral  longitudinal  ligament  (lig. 
longitudinale  ventrale)  is  attached  along  the  ventral  aspect  of 
the  vertebral  bodies  from  the  sacrum  to  about  the  fifth  thoracic 
vertebra,  where  it  materially  diminishes  in  volume.  The  dorsal 
longitudinal  ligament  (lig.  longitudinale  dorsale)  is  more  sharply 
defined.  Running  along  the  floor  of  the  vertebral  canal  from 
the  sacrum  to  the  dens  of  the  epistropheus,  it  has  the  form  of 
a  band  of  unequal  width.  At  each  intervertebral  fibro-cartilage 
it  widens  somewhat,  to  become  narrow  again  opposite  the  middle 
of  each  vertebral  body. 

Ligamenta  flava  bridge  the  narrow  gap  between  neighbouring 
vertebral  arches.  In  the  thoracic  region  these  ligaments  are 
narrow,  but  are  considerably  wider  in  the  cervical  region.  The 
joint-cavities  between  contiguous  articular  processes  of  the 
vertebrae  are  enclosed  by  joint- capsules  (capsulae  articulares)  with 
the  customary  attachment  around  the  articular  surfaces,  and 
possessed  of  the  usual  synovial  lining. 

Forming  a  bond  of  union  between  the  spinous  processes  of 
the  vertebrae  are  supraspinal  and  interspinal  ligaments.  The 
supraspinal  ligament  (lig.  supraspinale)  is  a  strong  cord-like  object 
attached  to  the  summits  of  the  processes  from  the  sacrum  to  about 
the  first  thoracic  vertebra,  where  it  is  continuous  with  the  liga- 
mentum  nuchae.  The  interspinal  ligaments  (ligg.  interspinalia) 
fill  the  intervals  between  the  spinous  processes,  and  are  confined 
to  the  thoracic  and  lumbar  regions.  In  the  lumbar  region 
intertransverse  ligaments  (ligg.  intertransversaria)  connect  the 
transverse  processes. 

The  Atlanto-occipital  Joint  ( Articulatio  atlanto-occipitalis'). — 
The  articulation  between  the  atlas  and  the  condyles  of  the  occipital 
bone  has  a  cavity  continuous  with  that  between  the  atlas  and  the 
epistropheus,  and  is  enclosed  by  a  joint-capsule  (capsula  articularis) 
on  each  side.  An  extensive  ventral  atlanto-occipital  membrane 
(membrana  atlanto-occipitalis  ventralis),  below  the  joint,  closes  in 
the  interval  between  the  atlas  and  the  occipital  bone  ;  while  a  dorsal 
atlanto-occipital  membrane  (membrana  atlanto-occipitalis  dorsalis), 
also  extensive  but  rather  stronger  than  the  ventral  membrane, 
bridges  the  space  on  the  dorsal  aspect  of  the  articulation.  A 
lateral  atlantal  ligament  (lig.  laterale  atlantis)  is  connected  with 
the  joint-capsule  on  each  side,  and  runs  from  the  edge  of  the 
atlas  to  the  jugular  process  of  the  occipital  bone. 
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The  Atlanto-epistrophic  Joint  ( Articulatio  atlantoepistrophica). 
— The  joint  cavity  of  the  atlanto-epistrophic  articulation,  con¬ 
tinuous  as  previously  stated  with  that  of  the  foregoing  joint,  is 
enclosed  by  a  roomy  joint- capsule.  Intimately  connected  there¬ 
with,  and  passing  between  the  arches  of  the  atlas  and  epistropheus, 
is  a  tectorial  membrane  (membrana  tectoria),  from  which  an 
interspinal  ligament  (ligamentum  interspinale)  may  be  separated 
with  difficulty.  Associated  with  the  dens  of  the  epistropheus  are 
alar  and  transverse  ligaments .  The  former  (ligamenta  alaria) 
spring  from  the  tip  of  the  dens,  and,  diverging,  proceed  forwards 
to  be  attached  within  the  occipital  condyles.  The  transverse 
ligament  (lig.  transversum  atlantis),  along  with  the  atlas,  forms  a 
ring  within  which  the  dens  rotates. 

The  Costo-vertebral  Joints  ( Articulationes  costovertebrales ). — 
Since  a  rib  is  in  contact  by  its  head  with  the  bodies  of  two 
vertebrae,  and  by  its  tubercle  with  the  transverse  process  of  the 
more  caudal  of  the  two  vertebrae,  it  follows  that  there  are  two 
joints  between  a  typical  rib  and  the  vertebral  column. 

1.  The  capitular  articulation  (articulatio  capituli)  possesses  two 
joint-cavities,  corresponding  to  the  two  vertebral  bodies  with 
which  the  head  of  the  rib  is  in  contact,  and  separated  from  each 
other  by  an  interarticular  ligament  to  which  the  two  joint-capsules 
are  attached.  The  interarticular  ligament  (lig.  capituli  costae 
interarticulare)  springs  from  the  depression  on  the  head  of  the 
rib,  and  passes  to  the  middle  plane  of  the  body  where  it  is 
continuous  with  the  same  ligament  of  the  corresponding  joint 
of  the  other  side.  Broad  at  its  attachment  to  the  head  of  the 
rib,  the  ligament  narrows  as  it  lies  under  cover  of  the  dorsal 
longitudinal  ligament  of  the  vertebral  column.  There  is  a  slight 
connection  between  the  ligament  and  the  intervertbral  fibro- 
cartilage.  On  the  ventral  aspect  of  the  joint  is  the  radiate 
ligament  (lig.  capituli  costae  radiatum)  with  fibres  extending,  in 
a  slightly  radiating  fashion,  from  the  neck  of  the  rib  to  the  bodies 
of  the  vertebrae  and  the  interposed  intervertebral  fibro-cartilage. 

2.  The  costo-transverse  articulation  (articulatio  costotrans- 
versaria)  between  the  tubercle  of  the  rib  and  the  transverse 
process  of  the  vertebra,  is  provided  with  a  joint-capsule.  A 
dorsal  ligament  (lig.  costotransversarium  dorsale)  passes  from 
the  vertebral  transverse  process  to  a  point  on  the  rib  immediately 
lateral  to  the  tubercle.  The  ligament  of  the  neck  (lig.  colli  costae) 
runs  between  the  vertebra  and  the  dorsal  aspect  of  the  neck  of 
the  rib. 

The  Sacro-Iliac  Joint  {Articulatio  sacroiliaca). — The  practically 
immovable  articulation  between  the  sacrum  and  the  ilium  is 
provided  with  a  very  short  joint-capsule.  Ligaments  disposed  in 
the  vicinity  of  the  joint  all  tend  to  prevent  movement.  The 
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ventral  sacro-iliac  ligament  (lig.  sacroiliacum  ventrale)  consists  of 
short  fibres  joining  the  sacrum  and  ilium,  and  lies,  as  its  name 
indicates,  ventral  to  the  joint.  Short  and  long  dorsal  sacro-iliac 
ligaments  (lig.  sacroiliacum  dorsale  breve  :  lig.  sacroiliacum  dorsale 
longum)  connect  the  ilium  with  the  spinous  processes  and  the 
lateral  border  of  the  sacrum  respectively. 

At  a  distance  from  the  sacro-iliac  joint,  but  conveniently 
considered  in  this  place,  is  the  s aero -tuberous  ligament  (lig.  sacro- 
tuberosum),  which,  in  the  form  of  a  stout  cord,  stretches  from  the 
edge  of  the  sacrum  to  the  sciatic  tuber  of  the  ischium. 

Symphysis  pelvis. — The  two  pubes  and  the  two  ischia  join  in 
the  median  plane  at  the  symphysis  of  the  pelvis.  Occasionally 
in  old  animals  the  union  becomes  bony.  A  few  transverse  fibres, 
crossing  the  ventral  aspect  of  the  symphysis,  constitute  the  arcuate 
ligament  (lig.  arcuatum). 

The  Organ  of  Hearing  ( Organon  auditus ). — The  organ  of 
hearing  is  divisible  into  three  parts  :  The  external  ear  or  auricle 
(auricula),  the  middle  ear  or  cavity  of  the  tympanum,  and  the 
internal  ear.  An  examination  of  the  cartilages  of  the  external 
ear  and  the  muscles  concerned  in  their  movements  was  made 
at  an  earlier  stage  of  the  dissection.  The  canal  circumscribed  by 
the  external  ear,  the  external  acoustic  meatus  (meatus  acusticus 
externus),  is  continued  beyond  the  cartilaginous  skeleton  into 
the  temporal  bone.  The  meatus  terminates  at  the  membrana 
tympani,  by  which  its  cavity  is  separated  from  that  of  the 
tympanum. 

Dissection. — For  a  satisfactory  examination  of  the  tympanum  and  the 
internal  ear  it  is  necessary  to  have  several  specimens,  so  that  sections  across 
some  of  them  may  be  made  with  a  fine  saw,  while  at  least  one  should  be 
examined  by  the  piecemeal  removal  of  parts  of  the  bone.  From  all  the 
specimens  the  auricular  cartilages  must  be  removed,  and  the  surface  of  the 
bone  should  be  cleaned  as  thoroughly  as  possible. 

In  order  to  examine  the  cavity  of  the  tympanum,  the  lower  part  of  the 
osseous  bulla  must  be  snipped  away  bit  by  bit,  a  ring  of  bone  being  left  round 
the  external  acoustic  meatus.  It  will  be  observed  that  the  cavities  of  the 
tympanum  and  the  osseous  bulla  communicate  freely  through  a  wide  opening 
bounded  by  the  serrated  edge  of  a  thin  plate  of  bone  ;  indeed,  the  cavity  of  the 
bulla  must  be  regarded  as  an  extension  or  recess  of  the  tympanic  cavity. 

The  Cavity  of  the  Tympanum  ( Cavum  tympani). — The  cavity 
of  the  tympanum  is  a  narrow,  air-containing  chamber  within  the 
temporal  bone,  between  the  deep  end  of  the  acoustic  meatus  and 
the  internal  ear.  Its  outer  wall  is  formed  almost  entirely  by  the 
thin,  translucent  membrana  tympani.  On  the  inner  wall,  which 
separates  the  cavity  from  the  labyrinth  of  the  internal  ear,  there 
is  a  well-marked  projection,  the  promontory  (promontorium), 
above  and  slightly  in  front  of  which  is  the  fenestra  vestibuli 
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closed  by  the  base  of  the  stapes.  Below  the  promontory  is  the 
fenestra  cochlece ,  occluded  by  the  membrana  tympani  secundaria. 
Leading  from  the  anterior  and  lower  part  of  the  cavity  is  the 
narrow  opening  of  the  auditory  tube  of  Eustachius,  which 
communicates  with  the  pharynx,  and  by  which  air  enters  the 
tympanum. 

The  roof  of  the  tympanic  cavity  is  crossed  by  the  facial  canal  ; 
while  the  floor,  as  previously  noted,  communicates  with  the  interior 
of  the  osseous  bulla. 


Semicircular  canal 
Semicircular  duct 


Helicotrema 


U triculo -saccular  duct 


External 

H - 

acoustic  meatus 


Epitympanic  recess 

Incus 

Malleus 


Stapes 

Cavity  of  tympanum 

Membrana  tympani 
secundaria 

To  aquceductus 
cochlece 


Osseous 

bulla 


Auditory  tube 


Utricle 


Vestibule 


Cochlear  duct 
Scala  vestibuli 


Scala  tympani 


Endolymphatic  duct 
Saccule 


Ductus  reuniens 
Caecum  vestibulare 

Ccecum  cupulare 


Fig.  91. — Diagram  of  the  tympanum  and  internal  ear. 


Dissection. — Snip  all  round  the  outer  wall  of  the  tympanum  so  that  it  may 
be  removed.  During  this  operation  an  irregular  space,  the  epitympanic  recess 
(recessus  epitympanicus),  containing  the  incus  and  the  head  of  the  malleus, 
will  be  revealed  in  the  roof  of  the  tympanic  cavity. 

The  membrana  tympani ,  relatively  large  in  the  dog,  is  oval  in 
outline  and  placed  obliquely  to  the  axis  of  the  acoustic  meatus. 
The  handle  of  the  malleus  is  attached  to  the  membrane,  and 
draws  it  inwards,  so  that  the  outer  surface  is  concave  and  the 
inner  correspondingly  convex. 

Crossing  the  cavity  of  the  tympanum  from  the  membrana 
tympani  to  the  fenestra  vestibuli  there  is  a  chain  of  three 
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auditory  ossicles  (ossicula  auditus),  namely,  the  malleus,  the 
incus,  and  the  stapes.  The  malleus  is  the  outermost  and  the 
largest  of  the  three  bones.  It  consists  of  a  large  upper  part  or 
head  (capitulum  mallei)  below  which  is  a  neck  (collum  mallei) 
and  a  manubrium  (manubrium  mallei)  and  two  processes.  The 
head  carries  an  articular  surface  for  contact  with  the  incus.  The 
manubrium  is  attached  to  the  tympanic  membrane,  as  is  also  the 
lateral  process  (processus  lateralis).  The  anterior  process  (processus 
anterior),  extremely  slender,  is  attached  by  ligament  to  the  wall 
of  the  tympanic  cavity. 

The  incus  bears  some  resemblance  to  a  human  bicuspid  tooth, 
and  possesses  a  body  and  two  crura.  The  body  (corpus  incudis) 
carries  a  saddle-shaped  surface  for  articulation  with  the  head  of 
the  malleus.  The  short  crus  (crus  breve)  is  movably  connected 
with  the  wall  of  the  tympanum  ;  while  the  long  crus  (crus  longum) 
articulates  with  the  head  of  the  stapes. 

The  stapes,  a  stirrup-shaped  bone,  consists  of  a  head  (capitulum 
stapedis),  two  crura  (crus  anterius  :  crus  posterius),  and  a  base. 
The  base  (basis  stapedis)  is  in  the  form  of  an  oval  plate  lodged 
in,  and  so  connected  with  the  margin  of,  the  fenestra  vestibuli 
that  some  amount  of  movement  can  take  place. 

Connected  with  the  auditory  ossicles  are  two  small  muscles. 
The  tensor  of  the  tympanum  (m.  tensor  tympani)  is  short  and 
conical,  with  an  origin  from  a  depression  just  anterior  to  the 
epitympanic  recess.  A  slender  tendon  connects  the  muscle 
with  the  manubrium  of  the  malleus  close  to  its  root.  The 
stapedius  muscle  (fin.  stapedius)  is  inserted  into  the  head  of  the 
stapes. 

The  dissector  should  open  up  the  whole  length  of  the  facial 
canal  (canalis  facialis),  beginning  at  the  stylo-mastoid  foramen  and 
working  toward  the  internal  acoustic  meatus.  The  canal  curves 
round  the  base  of  the  cochlea  and  the  posterior  part  of  the  internal 
wall  of  the  tympanum,  and  crosses  the  roof  of  this  cavity.  The 
chief  structure  in  the  canal  is  the  seventh  cerebral  or  facial  nerve, 
which,  necessarily  following  the  curve  of  the  canal,  has  a  bend  or 
geniculu7n ,  where  there  is  a  collection  of  nerve  cells,  the  geniculate 
ganglion  (ganglion  geniculi).  Three  branches  arise  from  the  facial 
nerve  while  in  the  canal  :  The  greater  superficial  petrosal  nerve, 
which  has  already  been  encountered  as,  combined  with  the  deep 
petrosal,  it  joins  the  spheno-palatine  ganglion  ;  the  n.  stapedius , 
which  supplies  the  muscle  of  the  same  name  ;  and  the  chorda 
tympani.  The  last-named  leaves  the  facial  nerve  shortly  before 
this  reaches  the  stylo-mastoid  foramen,  gains  the  cavity  of  the 
tympanum — where  it  passes  between  the  incus  and  the  handle 
of  the  malleus — leaves  the  cavity  by  the  petro-tympanic  fissure,  and 
joins  the  lingual  nerve. 
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In  addition,  the  facial  canal  contains  the  small  auricular  branch 
(ramus  auricularis)  of  the  vagus,  which,  arising  from  the  jugular 
ganglion,  gains  the  canal,  gives  filaments  to  the  facial  nerve,  leaves 
the  canal  by  the  stylo-mastoid  foramen,  ascends  behind  the  external 
acoustic  meatus,  and  ends  in  the  skin  within  the  meatus. 

The  Internal  Ear  (Auris  interna). — The  internal  ear  consists  of 
a  series  of  spaces  and  canals  tunnelled  out  of  the  temporal  bone — 
the  bony  labyrinth — containing  membranous  sacs  and  tubes — the 
membranous  labyrinth. 

The  bony  labyrinth  (labyrinthus  osseus). — The  central  space  of 
the  bony  labyrinth,  the  vestibule ,  has  a  lateral  wall  formed  by  part 
of  the  medial  wall  of  the  tympanic  cavity,  and  a  medial  wall  that 
corresponds  to  the  depths  of  the  internal  acoustic  meatus.  The 
medial  wall  is  crossed  obliquely  by  the  crista  vestibuli ,  in  front  of 
which  is  the  recessus  sphcericus ,  for  the  lodgment  of  the  saccule  of 
the  membranous  labyrinth.  A  larger  and  oval  recessus  ellipticus , 
for  the  utricle  of  the  membranous  labyrinth,  occurs  behind  the 
crista.  Behind  the  recessus  ellipticus  is  the  very  narrow  entrance 
to  the  aquceductus  vestibuli ,  which  passes  through  the  temporal 
bone  to  open  on  its  cerebral  surface. 

The  posterior  part  of  the  vestibule  contains  openings  leading 
into  three  semicircular  canals — posterior,  superior,  and  lateral — 
each  of  which  describes  about  two-thirds  of  a  circle,  and  is 
enlarged  at  one  end  into  an  ampulla.  The  non-ampullated  ends 
of  the  superior  and  posterior  canals  are  joined  to  form  a  crus 
commune. 

The  cochlea  forms  the  most  anterior  part  of  the  bony  labyrinth, 
and  consists  of  a  spiral  canal  wound  round  a  central  column  of  bone, 
the  modiolus.  The  canal  ends  blindly  at  the  apex  of  the  cochlea, 
where  it  forms  the  cupula.  A  bony  spiral  lamina  projects  for  some 
distance  from  the  modiolar  wall  of  the  canal,  and  thus  partially 
divides  it  into  a  scala  vestibuli ,  which  communicates  with  the 
vestibule,  and  a  scala  tympani ,  which,  in  the  macerated  bone,  opens 
into  the  tympanum  by  the  fenestra  cochlece.  In  the  fresh  state  the 
fenestra  is  closed  by  the  membrana  tympani  secundaria.  The 
spiral  lamina  begins  at  the  floor  of  the  vestibule  and  ends  close 
to  the  cupula  in  the  hamulus ,  which  assists  in  the  formation  of 
an  opening,  the  helicotre?na ,  by  which  the  scala  vestibuli  and  scala 
tympani  communicate  with  each  other. 

Close  to  the  fenestra  cochleae  a  small  opening  leads  into  the 
aquceductus  cochlece ,  which  traverses  the  temporal  bone  to  end 
on  its  cerebral  surface  behind  the  internal  acoustic  meatus.  The 
aqueduct  places  the  scala  tympani  in  communication  with  the 
subarachnoid  space. 

The  membranous  labyrinth  (labyrinthus  membranaceus). — 
The  membranous  labyrinth  consists  of  the  saccule,  the  utricle, 
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three  semicircular  ducts,  and  the  cochlear  duct.  The  saccule 
occupies  the  recessus  sphsericus  of  the  vestibule.  The  ductus 
endolymphaticus  leaves  the  saccule  and  is  joined  by  the  ductus 
utriculosaccular  is  from  the  utricle.  The  endolymphatic  duct 
occupies  the  aquaeductus  vestibuli,  and  ends  under  the  dura 
mater  as  the  saccus  endolymphaticus .  The  utricle  is  larger  than 
the  saccule,  and  lies  in  the  recessus  ellipticus  of  the  vestibule. 

The  semicircular  ducts  lie  within  the  semicircular  canals,  and 
each  is  ampullated  in  agreement  with  the  canal  containing  it. 
The  non-ampullated  ends  of  the  superior  and  posterior  ducts 
are  united,  with  the  consequence  that  the  three  ducts  open  into 
the  utricle  by  five  openings. 

The  cochlear  duct  is  attached  on  one  side  to  the  outer  wall  of 
the  cochlea,  and  on  the  other  to  the  bony  spiral  lamina.  Both 
ends  of  the  duct  are  blind,  but  near  the  vestibular  end  the 
ductus  reuniens  places  the  duct  in  communication  with  the 
saccule. 

Perilymph ,  a  watery  fluid,  fills  the  space  between  the  bony 
and  membranous  labyrinths,  and  endolymph  is  contained  in  the 
membranous  labyrinth. 
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Appendix  ventriculi  laryngis,  206 
Aquaeductus  cerebri  (Sylvii),  251,  253 
cochleae,  265 
vestibuli,  265 
Arachnoid,  231,  237 
Arbor  vitae,  258 
Arch,  glosso-palatine,  191 
pharyngo-palatine,  191 
Arcuate  fibres,  256 
Area  acustica,  259 
Arteria  or  arteriae — 

alveolaris  inferior,  187,  268 
angularis  oris,  179,  268 
aorta,  59,  66,  81,  267,  270 
arcus  plantaris,  109,  271 
arcus  volaris  profundus,  156,  158, 
269 

auditiva  interna,  238,  269 
auricularis  anterior,  171,  181,  268 
auricularis  posterior,  17 1,  186,  268 
axillaris,  3,  137,  267,  269 
basilaris,  238,  269 
brachialis,  138,  269 
brachiocephalica,  60,  267 
bronchiales,  66,  267 
buccinatoria,  209,  268 
bulbi  urethrae,  122,  271 
carotis  communis,  60,  61,  166,  185, 
267,  268 

carotis  externa,  185,  268 
carotis  interna,  191,  225,  239,  269 
caudae  lateralis  superficialis,  123, 
271 

centralis  retinae,  215,  268 
cerebelli  anteriores,  238,  269 
cerebelli  posteriores,  238,  269 
cerebri  anterior,  239,  269 
cerebri  media,  239,  269 
cerebri  posterior,  238,  269 
cerebrospinalis,  191,  269 
cervicalis  ascendens,  4,  61,  267 
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Arteria  or  arteriae — 

cervicalis  profunda,  61,  267 
chorioidea,  239,  269 
ciliares,  215,  268 
circulus  arteriosus,  239 
circumflexa  femoris  lateralis,  86,  90, 
271 

circumflexa  humeri  anterior,  137, 
269 

circumflexa  humeri  posterior,  137, 
269 

circumflexa  ilium  profunda,  82,  270 
circumflexa  scapulae,  137,  269 
cceliaca,  42,  270 
colica  dextra,  29,  270 
colica  media,  29,  270 
colica  sinistra,  29,  270 
collateralis  radialis  distalis,  138, 
269 

collateralis  radialis  proximalis,  138, 
143,  269 

collateralis  ulnaris  (proximalis),  138, 
269 

communicans  anterior,  239,  269 
communicans  posterior,  239,  269 
condyloidea,  190,  269 
coronaria  dextra,  55,  267 
coronaria  sinistra,  55,  267 
deferentialis,  122,  271 
digitales,  97,  103,  no,  156 
dorsalis  nasi,  179,  268 
dorsalis  pedis,  102,  271 
dorsalis  penis,  10,  122,  271 
epiga.strica  caudalis,  13,  271 
epigastrica  cranialis,  13,  33,  267 
ethmoidalis,  215,  268 
facialis,  179,  268 
femoralis,  86,  271 
femoris  anterior,  86,  90,  271 
femoris  posterior,  90,  271 
gastrica  dextra,  43,  270 
gastrica  sinistra,  44,  270 
gastroduodenalis,  44,  270 
gastroepiploica  dextra,  44,  270 
gastroepiploica  sinistra,  44,  270 
gastrolienalis,  44,  270 
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Arteria  or  arteriae — 
genu  suprema,  88,  271 
glutaea  caudalis,  95,  123,  271 
glutaea  cranialis,  95,  123,  271 
hsemorrhoidalis  caudalis,  122,  129, 
271 

hsemorrhoidalis  cranialis,  29,  270 
hepatica,  43,  270 
hyaloidea,  219 
hypogastrica,  121,  129,  271 
ileocaecocolica,  29,  270 
iliaca  externa,  84,  271 
iliolumbalis,  122,  271 
infraorbitalis,  179,  210,  268 
intercostales,  32,  66,  70,  267 
intercostalis  suprema,  61,  267 
interossea  communis,  155,  269 
interossea  dorsalis,  155,  269 
interossea  volaris,  156,  269 
intestinales,  27,  270 
labialis  inferior,  179,  268 
labialis  superior,  179,  268 
lacrimalis,  215,  268 
laryngea,  167,  268 
lateralis  nasi,  179,  268 
lienalis,  44,  270 
lingualis,  186,  268 
lumbales,  82,  270 
malaris,  210,  268 
maxillaris  externa,  186,  268 
maxillaris  interna,  187,  209,  268 
mediana,  1 54,  269 
mediastinales,  33,  46,  267 
meningea  media,  187,  225,  268 
meningea  posterior,  191,  269 
mentalis,  187,  268 
mesenterica  caudalis,  29,  270 
mesenterica  cranialis,  27,  270 
metacarpese,  143,  156,  158,  269 
metatarsea  perforans,  no,  271 
metatarseae,  96,  1O2,  109,  271 
musculophrenica,  33,  267 
occipitalis,  190.  269 
cesophageae,  66,  267 
ophthalmica,  209,  215,  268 
ophthalmica  interna,  225,  269 
ovarica,  82,  270 
palatina  major,  210,  268 
palatina  minor,  209,  268 
pancreaticoduodenalis,  44,  270 
pericardiacophrenica,  33,  46,  267 
perinei,  122,  271 
pharyngea  ascendens,  167,  268 
phrenica,  81,  270 
phrenicoabdominalis,  81,  270 


Arteria  or  arterise — 
plantares,  109,  271 
poplitea,  106,  271 
profunda  brachii,  138,  269 
profunda  femoris,  89,  271 
profunda  penis,  122,  271 
pudenda  externa,  n,  271 
pudenda  interna,  122,  129,  271 
pulmonalis,  59 
radialis,  154,  156,  269 
renalis,  82,  270 
rete  carpi  dorsale,  156,  269 
sacralis  media,  126,  271 
saphena,  86,  105,  109,  271 
spermatica  interna,  82,  270 
sphenopalatina,  210,  268 
stylomastoidea,  187,  268 
subclavia,  60,  61,  267 
sublingualis,  186,  268 
submentalis,  186 
subscapmlaris,  137,  269 
supraorbitalis,  215,  268 
tarsea  lateralis,  105,  271 
temporales  profundse  anteriores, 
209,  268 

temporalis  profunda  posterior,  187, 
268 

temporalis  superficialis,  181,  268 
testicularis,  82,  270 
thoracica  externa,  4,  269 
thoracica  interna,  33,  45,  61,  267 
thoracoacromialis,  4,  269 
thoracodorsalis,  137,  269 
thymicse,  33,  46,  267 
thyreoidea  caudalis,  167,  268 
thyreoidea  cranialis,  167,  268 
tibialis  anterior,  102,  271 
tibialis  posterior,  106,  271 
transversa  colli,  31,  61,  267 
transversa  faciei,  179,  181,  268 
transversa  scapulae,  4,  61,  267 
truncus  costocervicalis,  61,  267 
truncus  omocervicalis,  4,  61,  267 
truncus  pudendoepigastricus,  84, 
271 

ulnaris,  154,  156,  269 
umbilicalis,  122,  271 
uterina,  129 

vertebralis,  61,  175,  267 
vesicalis  caudalis,  129 
vesicalis  cranialis,  122,  129,  271 
Articulation  or  articulations — 
atlanto-epistrophic,  261 
atlanto-occipital,  260 
capitular,  of  ribs,  261 
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Articulation  or  articulations — 
carpal,  159 

carpo-metacarpal,  159 
costo-transverse,  261 
costo-vertebral,  261 
digital,  1 16 
elbow,  159 
femoro-patellar,  112 
femoro-tibial,  112 
hip,  95 

humero-radial,  159 
humero-ulnar,  159 
intercarpal,  159 
intermetatarsal,  115 
intersternal,  38 
laryngeal,  202,  203,  207 
mandibular,  220 
metatarso-phalangeal,  1 1 5 
of  the  pes,  1 14 
pelvic  symphysis,  262 
radio-carpal,  159 
radio-ulnar,  1 59 
sacro-iliac,  261 
shoulder,  158 
sterno-costal,  37 
talo-crural,  114 
tarsal,  114 
tibio-fibular,  114 
vertebral,  260 
Atria  of  heart,  53,  55,  57 
Auricles  of  heart,  53,  55,  57 
Axilla,  3 

Basis  Pedunculi,  252 
Bladder,  urinary,  116,  119,  127 
Body,  see  Corpus 
Brachium  conjunctivum,  257 ,  258 
pontis,  256 
Brain,  236 
Bronchi,  63 

Bulb,  of  glans  penis,  10 
of  urethra,  10 
vestibular,  129 
Bursa,  omental,  18,  26 
ovarian,  75 

Cal  cum,  23 

Calamus  scriptorius,  259 
Canal,  central,  of  spinal  cord,  234 
facial,  264 
hyaloid,  219 
inguinal,  16 
semicircular,  265 
spiral,  265 
Cardia,  40 


Cartilage  or  cartilages — - 
annular,  170 
arytenoid,  201 
conchal,  170 
corniculate,  201 
cricoid,  200 
cuneiform,  201 
epiglottic,  201 
interarytenoid,  201 
laryngeal,  200 
of  nose,  226 
of  third  eyelid,  176 
scutular,  170 
thyroid,  200 
tracheal,  168 
vomero-nasal,  229 
Caruncula  lacrimalis,  176 
sublingualis,  182 
Cauda  equina,  233 
Cavities  of  the  heart,  55 
Cavity,  abdominal,  17 
nasal,  226 
of  larynx,  201 
of  mouth,  192 
of  pharynx,  199 
subdural,  222,  230 
thoracic,  33 
tympanic,  262 
vaginal  (of  scrotum),  6 
Cerebellum,  257 

Cerebral  peduncles,  236,  240,  252 
Chambers  of  eyeball,  220 
Cheeks,  193 
Chordae  tendineae,  57 
Choroid,  217 
Ciliary  body,  217 
processes,  217 
Cisterna  chyli,  66,  83 
Cisternae  subarachnoidales,  237 
Claustrum,  254 
Clitoris,  128 
Cochlea,  265 
Colliculus  seminalis,  121 
Colon,  23 

Columns  of  spinal  cord,  234 
Commissure,  anterior,  252 
posterior,  252 

Commissures  of  spinal  cord,  234, 
236 

Conjunctiva,  176 
Conus  arteriosus,  56 
medullaris,  231 
Convolutions,  cerebral,  243 
Cord,  spermatic,  7 
Cornea,  217 
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Corona  radiata,  255 
Corpora  cavernosa  penis,  8 
geniculata,  250 
quadrigemina,  252 
Corpus  callosum,  242,  246 
cavernosum  clitoridis,  129 
cavernosum  urethrae,  8 
striatum,  254 
trapezoideum,  240,  257 
vitreum,  219 
Crista  terminalis,  56 
urethralis,  121 
vestibuli,  265 
Cupula,  of  cochlea,  265 
Cupula  pleurae,  37 

DARTOS,  6 
Diaphragm,  79 
Diaphragma  sellae,  223 
Ductus — 

choledochus,  72 
cochlearis,  266 
cysticus,  72 
deferens,  7,  116 
endolymphaticus,  266 
hepatici,  72 
lacrimales,  176 
nasolacrimalis,  229 
nasopalatinus,  229 
pancreaticus,  41 
parotideus,  178 
reuniens,  266 
semicirculares,  266 
sublinguales,  182 
submaxillaris,  182 
thoracicus,  66,  83 
utriculosaccularis,  266 
Duodenum,  18,  41,  74 
Dura  mater,  221,  230 

Ear,  169,  262 
Endocardium,  56,  63 
Endolymph,  266 
Ependyma,  247 
Epicardium,  51,  62 
Epididymis,  7 
Excavation — 

recto-uterine,  75,  126 
recto-vesical,  117 
External  capsule,  255 
Eyeball,  216 
Eyelids,  176,  215 

Facial  Tubercle,  240,  256 
Falx  cerebri,  222 


Fascia  dentata,  249 
lata,  90 

of  forearm,  143,  149 
of  leg  and  tarsus,  99 
scrotal,  6 

Fasciculus  cuneatus,  234 
gracilis,  234 

peduncularis  transversus,  253 
Fastigium,  259 
Fenestra  cochleae,  263,  265 
vestibuli,  262 
Filum  terminale,  231 
Fimbria  hippocampi,  247,  249 
Fimbrae  tubae,  76 
Flexure,  duodeno-jejunal,  41 
Flocculus,  257 
Fold,  aryepiglottic,  202 
glosso-epiglottic,  198 
ventricular,  201 
vocal,  201 

Folds,  transverse  palatine,  195 
umbilical,  116 
Foramen,  epiploic,  26 
caval,  80 
caecum,  240 
ovale,  56 

Formatio  reticularis,  235 
Fornix,  247,  249 
Fossa  acetabuli,  96 
clitoridis,  128 
for  gall-bladder,  39 
hyaloid,  219 

interpeduncular,  236,  240 
ovalis,  56 
rhomboidea,  259 
supratonsillar,  192 
Foveae,  of  fourth  ventricle,  259 
Fraenulum,  labial,  193 
lingual,  198 
preputial,  10 

Funiculi  of  spinal  cord,  233,  235 
Funiculus  cuneatus,  256 
gracilis,  256 

Gall-Bladder,  71 
Ganglion  or  ganglia — 
cervical,  69,  190 
ciliary,  214 
cceliac,  72 
geniculate,  264 
jugular,  189 
lumbar,  126 
mesenteric,  caudal,  29 
mesenteric,  cranial,  27,  72 
nodose,  189 
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Ganglion  or  ganglia— 
otic,  21 1 
petrosal,  224 
sacral,  126 
semilunar,  224 
spheno-palatine,  21 1 
spinal,  233 
stellate,  68 
thoracic,  first,  68 
Genital  organs,  female,  127 
parts,  external,  male,  6 
Gland  or  glands — 
adrenal,  78 
buccal,  193,  208 
labial,  193 
lachrymal,  212 
mammary,  1 
of  third  eyelid,  215 
palatine,  192 
parathyroid,  169 
parotid,  178 
sublingual,  182 
submaxillary,  181 
thyroid,  169 
zygomatic,  208 
Gians  penis,  10 
Glottis,  201 
Groove,  see  Sulcus 

Hamulus,  265 
Heart,  52,  62 
Helicotrema,  265 
Hemispheres,  cerebellar,  257 
cerebral,  242 
Hiatus,  aortic,  80 
oesophageal,  80 
Hilus,  of  kidney,  76 
of  lung,  47 
of  spleen,  40 
Hind-brain,  255 
Hippocampus,  247 
Hypophysis,  240 

Ileum,  18 
Incus,  264 

Infundibulum,  236,  240 
Internal  capsule,  254 
Intestine,  interior,  29 
large,  22 
small,  18 
structure,  30 
Iris,  218 

Isthmus  faucium,  192 

Jejunum,  18 
Joint,  see  Articulation 


Kidneys,  76 

Labia  Pudendi,  128 
Labyrinth,  bony,  265 
membranous,  265 
Lacus  lacrimalis,  176 
Lamina  basalis,  217 
choriocapillaris,  217 
cribrosa,  217 
fusca,  217 
spiralis,  265 
suprachorioidea,  217 
vasculosa,  217 
Larynx,  199 
Lens,  crystalline,  220 
Ligament  or  ligaments — 
alar,  261 

annular,  of  radius,  1 59 

annular,  of  trachea,  168 

arcuate,  of  pelvic  symphysis,  262 

arteriosum,  60 

atlantal,  260 

broad,  of  uterus,  75,  127 

calcaneo-fibular,  114 

costo-transverse,  261 

crico-thyroid,  200,  203 

crico-tracheal,  168 

cruciate,  113 

deltoid,  1 14 

denticulate,  231 

digital,  1 16 

dorsal  carpal,  143 

dorsal,  of  rib,  261 

falciform,  71 

flava,  260 

gastro-splenic,  40 

inguinal  (of  Poupart),  11 

interarticular,  of  ribs,  261 

intermetatarsal,  1 1 5 

interspinal,  260,  261 

intertransverse,  260 

longitudinal,  of  vertebrae,  260 

metatarso-phalangeal,  1 1 5 

nuchal,  174 

of  neck  of  rib,  261 

of  talus,  1 14 

orbital,  21 1 

patellar,  112 

pectinate,  of  iris,  218 

proper,  of  ovary,  76 

pulmonary,  36 

radiate  costal,  261 

round,  of  hip,  96 

round,  of  liver,  71 

round,  of  uterus,  75 
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Ligament  or  ligaments — 
sacro-iliac,  262 
sacro-tuberous,  262 
sternal,  38 
sterno-costal,  38 
supraspinal,  260 
talo-fibular,  114 
tarsal,  1 14 

temporo-mandibular,  221 
thyro-epiglottic,  207 
transverse,  of  acetabulum,  96 
transverse,  of  atlas,  261 
transverse,  of  menisci,  113 
triangular,  of  liver,  71 
ventricular,  206 
vocal,  206 
Linea  alba,  15 
Lips,  177,  193 
Liver,  38 
Lobes  of  liver,  39 
of  lung,  46 
Lungs,  46 

Lymph-glands,  11,  27,  52,  92,  122, 
132,  165 

Lymph-nodules,  aggregated,  29 
solitary,  30 
Lyssa,  198 

Malleus,  264 
Mammary  glands,  1 
Mammillary  body,  236,  240 
Massa  intermedia,  250 
Meatus  nasi,  228 
Mediastinum,  37 
Medulla  oblongata,  236,  255 
Membrana  nictitans,  176,  215 
Membrane,  atlanto-occipital,  221,  260 
hyaloid,  218,  219 
hyo-thyroid,  200,  202 
tectorial,  261 
tympanic,  262,  263 
Meninges,  cranial,  221,  237 
spinal,  230 

Menisci  of  femoro-tibia  joint,  113 

Mesentery,  18,  25 

Mesocolon,  24,  25 

Mesometrium,  75 

Mesorectum,  117 

Mesosalpinx,  75 

Mesovarium,  75 

Mid-brain,  252 

Modiolus,  265 

Mouth,  192 

Musculus  or  musculi— 

abductor  cruris  posterior,  91 


Musculus  or  musculi — 

abductor  digiti  quinti,  108,  157 
abductor  pollicis  brevis  et  opponens 
pollicis,  157 

abductor  pollicis  longus,  149 
adductor  digiti  quinti,  109,  157 
adductor  digiti  secundi,  109,  157 
adductor  femoris,  89 
adductor  pollicis,  157 
anconaeus,  142 
antitragicus,  17 1 
arytaenoideus  transversus,  204 
auriculares,  170 
biceps  brachii,  134 
biceps  femoris,  91 
biventer  cervicis,  173 
brachialis,  142 
brachiocephalicus,  130 
brachioradialis,  144 
buccinator,  177 
bulbocavernosus,  10,  12 1 
caninus,  177 
capsularis,  95 
ceratohyoideus,  188 
ceratopharyngeus,  188 
chondropharyngeus,  188 
ciliaris,  218 
cleidocervicalis,  130 
cleidomastoideus,  130 
coccygeus,  117 
complexus,  173 

compressor  venae  dorsalis  penis, 
121 

constrictor  vestibuli,  128 
constrictor  vulvae,  128 
coracobrachialis,  134 
corrugator  supercilii,  176 
cremaster  externus,  6 
cricoarytaenoideus  dorsalis,  203 
cricoarytaenoideus  lateralis,  205 
cricopharyngeus,  188 
cricothyreoideus,  202 
cutaneus,  129 
deltoideus,  139 
diaphragma,  79 
digastricus,  182 
dilatator  pupillae,  218 
extensor  carpi  radialis,  144 
extensor  carpi  ulnaris,  147 
extensor  digiti  quinti,  100,  147 
extensor  digiti  tertii  et  quarti, 
147 

extensor  digitorum  brevis,  100 
extensor  digitorum  communis,  144 
extensor  digitorum  longus,  99 
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Musculus  or  musculi — 

extensor  hallucis  longus,  ioo 
extensor  pollicis  longus  et  indicis 
proprius,  148 
flexor  carpi  radialis,  1 5 1 
flexor  carpi  ulnaris,  152 
flexor  digiti  quinti  brevis,  157 
flexor  digitorum  brevis,  107 
flexor  digitorum  longus,  106,  108 
flexor  digitorum  profundus,  106, 
108,  153 

flexor  digitorum  sublimis,  151 
flexor  hallucis  longus,  106,  108 
flexor  pollicis  brevis,  157 
frontoscutularis,  170 
gastrocnemius,  105 
gemelli,  94 
genioglossus,  183 
geniohyoideus,  183 
glutaeus  medius,  91 
glutaeus  profundus,  93 
glutaeus  superficialis,  91 
gracilis,  86 
helicis,  17 1 
hyoepiglotticus,  206 
hyoglossus,  183 
hyopharyngeus,  188 
iliacus,  83,  90 
iliocostalis,  161 
iliopsoas,  83,  90 
incisivi,  177 
infraspinatus,  140 
intercostales,  31 
interossei,  109,  157 
interscutularis,  170 
interspinales,  161,  174 
intertransversarii,  161,  174 
ischiocavernosus,  12 1 
ischiourethralis,  12 1 
jugulohyoideus,  188 
latissimus  dorsi,  12,  132 
levator  ani,  1 18 
levatores  costarum,  161 
levator  labii  superioris  proprius, 
177' 

levator  palpebrae  superioris,  176, 
213 

levator  veli  palatini,  188 
linguae,  198 

longissimus  atlantis,  173 
longissimus  capitis,  172 
longissimus  cervicis,  172 
longissimus  dorsi,  161 
longus  capitis,  208 
longus  colli,  207 


Musculus  or  musculi — 
lumbricales,  108,  156 
malaris,  176,  177 
masseter,  t 78,  180 
multifidus,  1 6 1 ,  174 
mylohyoideus,  167 
nasolabialis,  177 
obliquus  capitis  caudalis,  175 
obliquus  capitis  cranialis,  175 
obliquus  externus  abdominis,  1 1 
obliquus  inferior,  214 
obliquus  internus  abdominis,  12 
obliquus  superior,  213 
obturator  externus,  90 
obturator  internus,  95,  123 
occipitalis,  172 
omotransversarius,  132 
orbicularis  oculi,  176 
orbicularis  oris,  177 
palatopharyngeus,  188 
palmaris  longus,  153 
papillares,  57,  58 
pectinati,  56,  57 
pectineus,  88 
pectoralis  profundus,  2 
pectoralis  superficialis,  2 
peronaeus  brevis,  100 
peronaeus  longus,  100,  112 
piriformis,  94 
plantaris,  105 
popliteus,  106 
praeputialis,  7 
pronator  quadratus,  153 
pronator  teres,  1 5 1 
psoas  major,  83 
psoas  minor,  83 
pterygoideus  externus,  208 
pterygoideus  internus,  208 
pterygopharyngeus,  188 
quadratus  femoris,  90 
quadratus  labii  superioris,  177 
quadratus  lumborum,  83 
quadratus  plantae,  108 
quadriceps  femoris,  88 
recti  oculi,  214 
rectococcygeus,  118 
rectus  abdominis,  13 
rectus  capitis  dorsalis  major,  175 
rectus  capitis  dorsalis  medius,  175 
rectus  capitis  dorsalis  minor,  175 
rectus  capitis  lateralis,  208 
rectus  capitis  ventralis,  208 
rectus  femoris,  95 
retractor  oculi,  214 
retractor  penis,  121 
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Musculus  or  musculi — 
rhomboideus  capitis,  132 
rhomboideus  cervicalis,  132 
rhomboideus  thoracalis,  132 
risorius,  177 
sacrococcygei,  163 
sacrospinalis,  161 
sartorius,  86 
scalenus,  30,  133 
scutularis,  170 
semimembranosus,  89 
semispinalis  capitis,  173 
semitendinosus,  89 
serrati  dorsales,  160 
serratus  ventralis,  31,  132 
sphincter  ani,  1 18 
sphincter  pupillae,  218 
spinalis  (et  semispinalis)  dorsi  et 
cervicis,  161,  174 
splenius,  172 
stapedius,  264 
sternocephalicus,  130 
sternohyoideus,  165 
sternothyreoideus,  165 
styloglossus,  183 
stylohyoideus,  182 
stylopharyngeus,  188 
submultifidus,  161 
subscapularis,  134 
supinator,  149 
supraspinatus,  138 
temporalis,  181 
tensor  fasciae  antibrachii,  134 
tensor  fasciae  latae,  91 
tensor  tympani,  264 
tensor  veli  palatini,  188 
teres  major,  134 
teres  minor,  140 
thyreohyoideus,  183 
thyreopharyngeus,  188 
tibialis  anterior,  99 
tibialis  posterior,  106 
tragicus,  17 1 

transversus  abdominis,  14 
transversus  auriculae,  17 1 
transversus  costarum,  12 
transversus  thoracis,  33 
trapezius  cervicalis,  130 
trapezius  thoracalis,  131 
triceps  brachii,  134,  142 
urethralis,  121 
uvulae,  192 

vastus  intermedius,  88 
vastus  lateralis,  94 
vastus  medialis,  88 


Musculus  or  musculi — 
ventricularis,  205 
vocalis,  205 
zygomaticus,  177 

Myocardium,  62 

Nasal  Cavity,  226 

Nervus  or  nervi— 

abducens,  214,  224,  242,  272 
accessorius,  132,  190,  224,  242, 

273 

acusticus,  224,  242,  273 
alveolaris  inferior,  217,  272 
auricularis  interims,  172,  273 
auricularis  magnus,  130 
auricularis  posterior,  172,  273 
auriculopalpebralis,  178,  273 
auriculotemporalis,  179,  272 
axillaris,  136 
buccales,  178,  273 
buccinatorius,  179,  272 
canalis  pterygoidei,  226,  273 
cerebrales,  223,  241,  272 
cervicalis  primus,  190 
cervicalis  secundus,  130 
chorda  tympani,  183,  264,  273 
ciliares  breves,  214 
ciliaris  longus,  214,  272 
coccygei,  163 

cutaneus  antibrachii  lateralis,  136, 

M3 

cutaneus  colli,  130 
cutaneus  dorsalis  medialis,  98 
cutaneus  femoris  lateralis,  84,  124 
cutaneus  femoris  posterior,  91,  124 
cutaneus  surae  lateralis,  94,  103 
cutaneus  surae  medialis,  103 
digastricus,  183,  273 
digitales,  108,  112,  143,  154,  158 
dorsalis  penis,  10,  123 
ethmoidalis,  214,  272 
facialis,  178,  183,  224,  242,  273 
femoralis,  84,  90,  124 
frontalis,  179,  212,  272 
genitofemoralis,  84,  124 
glossopharyngeus,  189,  224,  242, 
273 

glutaeus  caudalis,  95,  124 
glutaeus  cranialis,  95,  124 
haemorrhoidalis  caudalis,  124,  126 
haemorrhoidalis  medius,  123 
hypoglossus,  183,  242,  273 
iliohypogastricus,  14,  84,  124 
ilioinguinalis,  14,  84,  124 
infraorbitales,  179,  210,  272 
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Nervus  or  nervi — 

infratrochlearis,  179,  213,  272 
intercostales,  14,  32,  70 
ischiadicus,  94,  124 
lacrimalis,  179,  210,  212,  272 
laryngeus  caudalis,  167,  206,  273 
laryngeus  cranialis,  189,  273 
lingualis,  183,  272 
lumbales,  124 

mandibularis,  179,  21 1,  224,  272 
massetericus,  180,  272 
maxillaris,  179,  210,  224,  272 
medianus,  136,  153 
mentalis,  179,  272 
metacarpei,  154,  158 
metatarsei,  98,  102,  109 
musculocutaneus,  136 
mylohyoideus,  21 1,  272 
nasalis  posterior,  21 1,  272 
nasociliaris,  213,  272 
obturatorius,  89,  124 
occipitales,  175 

oculomotorius,  214,  223,  241,  272 
olfactorii,  223,  241,  272 
ophthalmicus,  179,  212,  224,  272 
opticus,  215,  223,  241,  272 
palatinus  major,  21 1,  272 
palatinus  minor,  21 1,  272 
pectorales,  4 
perinei,  123 

peronaeus  communis,  100 
peronaeus  profundus,  98,  102 
peronaeus  superficialis,  97,  102 
petrosus  superficialis  major,  225, 
273 

petrosus  superficialis  minor,  21 1, 
225 

phrenicus,  4,  51 
plantares,  106,  108,  109,  hi 
plexus  brachialis,  4 
plexus  sacrolumbalis,  124 
pterygoideus,  21 1,  272 
pudendus,  123,  124 
radialis,  136,  142,  143,  149 
ramus  colli,  178,  273 
recurrens,  65,  167,  273 
sacrales,  124 
saphenus,  86,  88 
spermaticus  externus,  1 1 ,  84 
sphenopalatinus,  21 1,  272 
spinales,  231 
splanchnicus  major,  79 
splanchnicus  minor,  79 
stapedius,  264,  273 
subscapulares,  136 


Nervus  or  nervi — 
suprascapularis,  136 
sympathicus,  68,  79,  126,  167 
temporalis  profundus,  187,  272 
temporalis  superficialis,  179 
thoracales,  14 
thoracalis  longus,  31 
thoracodorsalis,  4 
tibialis,  105,  108 
trigeminus,  178,  224,  241,  272 
trochlearis,  213,  224,  241,  272 
truncus  oesophageus  dorsalis,  65,  72, 
273 

truncus  oesophageus  ventralis,  65, 
72,  273 

tympanicus,  224,  273 
ulnaris,  136,  1 54,  1 58 
vagus,  63,  72,  167,  189,  224,  242,  273 
zygomaticus,  179,  210,  212,  272 
Nucleus,  amygdaloid,  254 
caudate,  247,  254 
funiculi  cuneati,  256 
funiculi  gracilis,  256 
lentiform,  254 

(Esophagus,  65,  168 
Olfactory  bulb,  240 
lobe,  240 
striae,  241 
tract,  240 
trigone,  241 

Omentum,  greater,  18,  25 
lesser,  26,  71 

Optic  chiasma,  236,  240,  250 
tracts,  236,  240,  250 
Ora  serrata,  219 
Orbiculus  ciliaris,  218 
Orbit,  21 1 

Organ,  vomero-nasal,  229 
Orifices,  atrio-ventricular,  56,  57 
cardiac,  63 
Os  penis,  8 

Ossicles,  auditory,  264 
Ovaries,  75 

Palate,  hard,  195 
soft,  191 
Pallium,  243 
Pancreas,  41 

Papilla,  common  renal,  78 
incisor,  195 
optic,  219 
salivary,  193 
Papillae,  lingual,  196 
Paraflocculus,  257 
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Pars  analis  recti,  117 
Pelvis,  female,  126 
male,  1 16 
renal,  78 
Penis,  8 

Pericardium,  51 
Perilymph,  266 
Periorbita,  212 
Peritoneum,  24,  71,  116,  126 
Pharynx,  198 
Philtrum,  177 
Pia  mater,  231,  238 
Pineal  body,  250 
Piriform  lobe,  240 
Pleura,  34 
Plexus,  brachial,  4 
cardiac,  62 
caudal  mesenteric,  29 
cranial  mesenteric,  27,  73 
choroid,  247,  259 
coeliac,  72 
lumbo-sacral,  124 
pulmonary,  62 
tympanic,  225 
Pons,  236,  256 
Porta  of  liver,  39 
Prepuce,  7 
Promontory,  262 
Prostate,  120 
Prostatic  utricle,  121 
Puncta  lacrimalia,  176 
Pupil,  218 
Pylorus,  40 
Pyramid,  240,  255 

Recessus  Ellipticus,  265 
laterales,  259 
piriformis,  202 
sphsericus,  265 
Rectum,  1 17,  127 
Restiform  body,  256 
Retina,  218 
Rhinencephalon,  245 
Root  of  the  lung,  50 

Saccule,  266 

Saccus  endolymphaticus,  266 
Scala  tympani,  265 
vestibuli,  265 
Sclera,  216 
Scrotum,  6 

Semicircular  canals,  265 
ducts,  266 
Septum,  atrial,  56 
lingual,  198 


Septum — 

mediastinal,  34,  37 
nasal,  227 
pellucidum,  249 
penis,  8 
scrotal,  6 
ventricular,  56 

Sheath  of  rectus  abdominis,  14 
Sinus — 

cavernous,  225 
coronary,  55 
dorsal  petrosal,  225 
frontal,  229 
inter-cavernous,  225 
maxillary,  229 
occipital,  222 
of  aorta,  60 
para-anal,  117 
renal,  76 
sagittal,  222 
straight,  222 
tonsillar,  192 

transverse,  of  dura  mater,  222 
transverse,  of  pericardium,  52 
ventral  petrosal,  225 
vertebral,  230 
Sole  of  the  pes,  107 
Space,  perichoroidal,  217 
subarachnoid,  231,  237 
Spaces,  zonular,  219 
Spermatic  cord,  7 
Spinal  cord,  231 
Spleen,  40 
Stapes,  264 
Stomach,  40,  73 
Stria  medullaris,  250 
terminalis,  254 
Substantia  gelatinosa,  234 
nigra,  253 

perforata  anterior,  241 
perforata  posterior,  240 
Sulci,  cerebral,  243 

longitudinal,  of  heart,  54 
coronary,  53 
terminalis,  of  heart,  56 
Sympathetic  system,  68,  126 
Symphysis  pelvis,  262 

Tapetum,  217 
Tarsus,  of  eyelid,  176 
Teeth,  193 
Tegmentum,  252 
Tela,  choroid,  249 
Tentorium  cerebelli,  223 
Testis,  6 
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Thalamus,  250 
Thymus,  46 
Tongue,  195 
Tonsil,  palatine,  192 
pharyngeal,  198 
Trabeculae  carnese,  57,  58 
Trachea,  63,  167 
Trigone,  femoral,  86 
hypoglossal,  259 
of  urinary  bladder,  119 
olfactory,  241 
Tube,  auditory,  199 
uterine,  76 

Tuber  cinereum,  236,  240 
Tubercle,  intervenous,  56 
Tunica  vaginalis,  6 

Umbilicus,  15 
Ureter,  78 

Urethra,  female,  127 
male,  120 

Urinary  bladder,  116,  119,  127 
Uterine  tube,  76 
Uterus,  75,  127 
Utricle,  of  labyrinth,  266 
prostatic,  121 

Vagina,  128 
Vallecula,  epiglottic,  198 
Valve,  bicuspid,  58 
of  colon,  30 
of  vena  cava,  56 
semilunar,  62 
tricuspid,  57 
Vela,  medullary,  258 
Vena  or  venae — 
anonyma,  52 

arcus  volaris  superficialis,  142 
axillaris,  3,  140 
azygos,  52,  70,  83 
brachialis,  140 
cava  caudalis,  52,  82 
cava  cranialis,  52 
cephalica,  140,  142 
cephalica  accessoria,  143 
circumflexa  ilium  profunda,  82 
cordis,  55 
digitales,  96 


Vena  or  venae — 
dorsalis  penis,  10 
epigastrica  caudalis,  13 
epigastrica  cranialis,  13 
facialis,  179 
femoralis,  86,  88 
hepaticae,  82 
hypogastrica,  123 
iliaca  communis,  82 
iliaca  externa,  85 
intercostales,  32,  70 
jugularis  externa,  163 
jugularis  interna,  166,  191 
lingualis,  165 
lumbales,  82 

maxillaris  externa,  165,  179 
maxillaris  interna,  165,  187 
metatarseae,  96 
phrenicae,  82 
phrenicoabdominalis,  82 
portae,  44 
reflexa,  180,  209 
renalis,  82 
saphena  magna,  86 
saphena  parva,  96 
sinus  vertebrales  longitudinales, 
230 

spermatica,  82 
temporalis  superficialis,  18 1 
thoracica  interna,  46 
Ventricle,  fourth,  258 
lateral,  247 
third,  250 

of  the  larynx,  201,  206 
Ventricles  of  the  heart,  54,  56,  57 
Vermis  of  cerebellum,  257 
Vestibular  bulb,  129 
Vestibule  of  the  labyrinth,  265 
of  the  larynx,  202 
of  the  mouth,  192 
of  the  nose,  229 
of  the  vagina,  128 
Villi,  30,  74 
Vitreous  body,  219 
Vomero-nasal  organ,  229 
Vulva,  128 

Zonule,  ciliary,  219 
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